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NEW YORK, MARCH, 1892. 





THE article for this month in the Practical Railroad In- 
formation Series is necessarily omitted, Dr. Dudley being 
absent on a short trip to Bermuda, taken to secure rest 
after a long period of hard and unremitting work. 
readers, we are sure, will hope with us that he may return 
from his well-earned vacation thoroughly rested and re- 
freshed. 

A LETTER from Mr. David Joy reminds us of a slight 
mistake made in the description of the new ferry-boat C7n- 
cinnati in the December number of the JOURNAL. The 
valves of the Cincinnati's compound engines are not 
worked by an adaptation of the Marshall radial gear, as 
then stated, but by the Joy valve gear, which is well known 
and much used in marine work. 





THE advantage of the double bottom for war-ships had 
a striking illustration in the accident to the British ship 
Victoria at Malta. Had it not been for the second or in- 
side shell the Victoréa would certainly have gone to the 
bottom and become a total loss. 





THE cruiser now building at the yard of Harrison Lor- 
ing, in Boston, will be named the Marédlehead, after the 
town of that name in Massachusetts. This is the third 
and last of the 2,o00-ton cruisers ; the other two were re- 
cently launched from the Columbian Iron Works, in Balti- 
more, and were named respectively Defrozt and Mont- 
gomery. 





No names have yet been selected for the fast triple- 
screw cruiser, No. 12, now well advanced at the Cramp 
yard in Philadelphia, or for the sister cruiser, No. 13, on 
which work has been begun at the same yard. They are, 
with the exception of the harbor-defense ram, the only 
important new ships not yet named. 





THE Table of Locomotive Returns is omitted from the 
present number, as.it has been found that sufficient time 
has not been allowed for all the reports promised to come 


Our 








in. The table, however, will appear in the next number 
of the JOURNAL in an improved form, and with a number 
of important roads added to the list given in the Novem- 


ber table. 





No less than four bridges are proposed over the East 
River between New York City and the Long Island shore, 
and the rival projects are now before the New York Leg- 
islature. The East River Bridge Company proposes to 
build two, one from Broadway, Brooklyn, to a point near 
Delancey Street in New York, and one from Bridge Street 
in Brooklyn to the same point in New York as the first. 
The New York & Long Island Bridge Company has its 
plan, now of some years’ standing, for a bridge from 
Hunter’s Point, crossing over Blackwell’s Island and 
ending at a point near Thirty-eighth Street on the New 
York side. Finally the Manhattan & Long Island Bridge 
Company wants a charter to build a bridge from some 
point in Harlem at the upper end of the city, crossing 
Ward’s Island and ending at Astoria on the Long Island 
side. 

It is not at all probable that any of these projects will 
make much advance this year ; but a second bridge over 
the East River is needed and will be built before very 
long. 

THE United States Geological Survey has received a dis- 
tinguished acknowledgment of foreign appreciation, the 
French Academy having voted to award it the Cuvier prize 
for the greatest scientific service done to the world during 
the past year. The prize is usually in money, but at the 
request of Major J. W. Powell, Director of the Survey, it 
will be put in the form of a gold medal, which can be pre- 
served among the archives of the Survey. 





THE four main tracks of the New York Central & Hud- 
son River Railroad from the Grand Central Station in New 
York to Mott Haven, about five miles, are to be laid with 
100-lb. rails. This is the section where the traffic of the 
Hudson River and Harlem divisions, as well as that of the 
New York, New Haven & Hartford road, is concentrated 
on entering the city, and the number of trains is very great. 

It is understood that these rails are to be laid on steel 
ties, and a number of the Hartford pattern have been 
ordered for that purpose. 


THE Boston Society of Civil Engineers had a notable 
meeting recently, at which papers comparing the public 
works systems of various large cities were presented, each 
being by a writer well acquainted with the city of which 
he spoke. Boston itself, New York, Philadelphia, St. 
Louis, Buffalo and some other American cities were thus 
treated, and at the close the system of the city of Paris 
was described. In this way many instructive points were 
brought out. Municipal engineering deserves more atten- 
tion than it receives from the technical societies, 





ONE of the most notable of recent railroad agreements 
is that by which the Philadelphia & Reading Railroad 
Company has agreed to lease the Central Railroad of New 
Jersey and the Lehigh Valley Railroad. The Reading 
once before leased the New Jersey Central with results not 
very satisfactory to either party ; but the Lehigh Valley 
has always been considered a strong and very independent 
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company, and the agreement in its case was a surprise. 
The combination makes the Reading one of the great lines 
of the country, controlling a mileage much less than that 
of some of the Western companies in length, but of an 
earning capacity not surpassed in this country. Few 
lines, moreover, are in better physical condition and bet- 
ter equipped than the Lehigh Valley ; the Reading and 
the New Jersey Central are behind it in this respect, 
though both roads are in much better condition than they 
were a few years ago. 

As to the conditions, it may be briefly stated that the 
stockholders of the leased roads are guaranteed 7 per 
cent., with a share in all that may be earned above that 
amount. 

A very important point about the agreement is that the 
combined companies control about 75 per cent. of all the 
anthracite coal mined in the country. Outside of it there 
will be left only four anthracite coal companies—the 
Delaware, Lackawanna & Western, the Delaware & Hud- 
son, the Pennsylvania Coal Company and the companies 
controlled by the Pennsylvania Railroad—and there are 
rumors that the Lackawanna is to be brought into the 
combination. The conditions of the anthracite trade will 
be materially changed, and the Reading Company will be 
in a position which will practically enable it to control 
prices on the seaboard, where anthracite is chiefly used. 

The other results of the new consolidation will be many, 
but the considerations affecting the coal trade are the most 
important at the present time. This is another instance 
of the tendency to consolidation of capital, which is such a 
marked feature of the present time. 


» 
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CAR COUPLER AND BRAKE LEGISLATION. 


—_——— \ 
FRoM a half to a full dozen of different bills have thus 


far been introduced into Congress whose object is to make 
the use of automatic couplers and train brakes compulsory 
on the different railroads of the country. A glance over 
the provisions of these bills will show how crude most of 
these attempts at legislation are, and how futile and un- 
wise the adoption of some of their provisions would be. 
The object aimed at in most cases is very commendable. 
The trouble is that if the provisions of the bills were en- 
acted into laws they would not accomplish the purpose for 
which they are intended. 

Some of the provisions are vague and indefinite, and if 
they became law it would often be difficult to know whether 
they were fully complied with or not. In one of them 
it is made unlawful to use a locomotive which ‘‘is not 
equipped with a proper power brake."" Another provi- 
sion is intended to prevent the use of cars which are not 
equipped with ‘* suztad/e safety couplers.’" The question 
as to what are “‘ suitable’’ safety couplers and ‘“‘ proper’’ 
brakes is left open. In another section ‘* proper’’ safety 
couplers are designated, and one of the bilis stipu- 
lates that the couplers used must be ‘‘simple”’ in their 
construction. Obviously such provisions would leave the 
question always open whether a brake was “' proper,” 
whether couplers were ‘‘ suitable’ or ‘‘ simple,”’ and would 
lead to endless disputes. The object of all the bills is to 
compel railroad companies to adopt some kind of auto- 
matic couplers and brakes on freight trains. 

The question then arises whether compulsory legislation 
of this kind is wise. Evidently the framers of the bills 
thought so or they would not have had them proposed. 

If the question was an entirely new one in legislation, 








the crudities contained in some of the proposed laws would 
be excusable, but it is not a new subject for law making. 
It has been before the different States in this country for 
years past, and the British Parliament has had the mat- 
ter of legislation with reference to railway accidents under 
consideration for many years. As early as 1858 a Select 
Committee was appointed by Act of Parliament to inquire 
into the Causes of Accidents on Railways, and into the 
possibility of removing any such causes by further legis- 
lation. That Committee made a report on June 25, 1858, 
which was printed in the usual blue-book form in which 
parliamentary reports are issued, with 194 pages of printed 
testimony.* In this Report the Committee said : 

‘“That it appears to your Committee that the strict per- 
sonal supervision which alone can check the carelessness 
of the men employed on the lines, and detect_the insuffi- 
ciency of the material used on them, can best be obtained 
by the attention of the companies themselves, and that 
the very serious losses they incur by any accident ought to 
render it sufficiently their interest to pay minute attention 
to those points ; but as cases have occurred where these 
questions have been neglected by railway companies, your 
Committee is of opinion that ¢he Board of Trade should 
be invested with the fullest powers to investigate, and 
report to Parliament, upon any accidents which may 
occur on railways.” 

The printed testimony which is published with the Re- 
port reterred to contains a great deal of information and 
the opinions of many competent witnesses with reference 
to the advisability of compulsory legislation to prevent 
railway accidents. One of those who were examined was 
Captain Douglas Galton, who had then been connected 
with the Board of Trade as Secretary and Inspector for 
about eleven years. To a question, with reference to in- 
vesting Government with powers effecting management, 
propounded to him, he said : 

‘*T would rather leave all questions of management en- 
tirely to the companies, merely reserving to any Govern- 
ment department a power of full zzguzry into accidents, 
and publicity in such inquiries.”’ 

Question. How far would you go, then, in Government 
control of railway companies ? 

Answer. Merely to the extent of holding a public in- 
guiry into an accident, and pudlishing the report as soon 
as possible of such inquiry. 

Q. Your recommendation would be to let the accident 
occur, and then to say why it did occur ? 

A, Yes, I think that any power of inquiry is desirable. 

Q. Without the power of remedy ? 

A. Without the power of ordering specific remedies. 

The following was the testimony of the Hon. Robert 
Lowe, a member of the Committee : 

Q. Then at present the Board of Trade do not even 
possess the power of inquiring into accidents, and have no 
power to enforce any precautions against the recurrence 
of these accidents ? 

A, None whatever. 

Q. Do you think that an advisable state of things, from 
your experience ? 

A, I think the latter part desirable, but the former un- 


* For the benefit of those of our readers who are not acquainted with the 
fact, we will say that all parliamentary reports, which are not out of print, 
can be bought at asmall price by ordering through an English bookseller. 
Messrs. P. S. King & Son, parliamentary and general booksellers, 5 King Street, 
Westminster, S. W. London, England, have served us in such business very 
satisfactorily. 
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desirable. In my opinion, they should not have the power 
of enforcing precautions ; but I think it advisable that 
their officers should have the power of inquiry, of sum- 
moning witnesses, and of examining them on oath, 

Q. Then you would give the Board of Trade the power 
of inquiry without the power of enforcing precautions ? 

A, I would say inquiry and zmmediate publication. | 
think that as soon as the Board of Trade have received a 
report from a competent officer, it should be published in 
the newspapers for the information of the public ; but I do 
not think it advisable that the Board of Trade should in- 
terfere by special regulations for the enforcement of pre- 
cautions, 

The same witness testified that the shipping interest 
claims exoneration from responsibility, in consequence of 
the interference of the Board of Trade in the inspection of 
the steamers. The owners say, You inspect our steamers 
and satisfy yourselves that they are proper to go to sea; 
how unjust, then, to make us suffer in case any accident 
happens when you were satisfied yourselves ! and they use 
it as a lever to get rid of the responsibility under which 
they are at present to pay, in case of injury occurring to 
their passengers ; that, he said, was an evil, because he 
believed that the responsibility is the only check upon them 
which we have. 

He said, further, if we began to interfere with the man- 
agement of railways, it will be put to us directly that we 
must be prepared either to take the whole matter ourselves 
or to leave it to the companies. One interference neces- 
sarily Jeads to another ; you cannot do one thing without 
altering a great many other things. You must provide for 
and consider everything if you once begin to interfere ; 
and I do not see where you can stop. We should really 
have this dilemma before us, either to withdraw from all 
interference or to take altogether other people’s property 
out of their hands, which, | believe, the Government would 
be extremely incompetent to manage. 

He deprecated entirely any interference on the part of 
the Board of Trade with the management of railways, but 
did not deprecate an inspection by officers sent down by 
the Board of Trade. 

This testimony is quoted—and much more to the same 
tenor might be ziven—because it evidently has given the 
key-note to the Report. The persons who have been quot- 
ed have had long experience in the Board of Trade, and 
naturally would desire rather to have its authority in- 
creased than diminished. After hearing all that could 
be said, the Committee recommended that the Board of 
Trade should be invested only with the fullest powers to 
investigate, and report to Parliament, upon accidents 
which may occur on railways. 

An Act of 1871 made large provision for the inspection 
of railways by the officers of that department, and for the 
investigation by them of accidents in serious cases, the 
companies being bound to make report of all such casual- 
ties. A proposal in 1873 to enforce the adoption of the 
block system and make the interlocking system compulsory 
was abandoned on the recommendation of a select com- 
mittee, 

Another Commission, appointed to inquire into the 
causes of railway accidents, reported, in 1877, that the 
powers possessed by the Board of Trade and the Railway 
Commission are so adjusted and so limited as to leave with 
the companies the undivided responsibility of working 
their lines. The first and the most important question, 





therefore, the commissioners say in their report, which 
they have to consider as effecting the entire character of 
their report, is whether our investigations lead us to ad- 
vise a departure from this policy, which has heretofore 
characterized railway legislation. With this point in view, 
a wide scope was given to their inquiry. Appended to 
their report are nearly 1,200 pages of printed testimony. 
Pages of this, given by persons of the widest experience 
in the management and supervision of railways, might be 
quoted against the wisdom of compulsory legislation ; and 
the Committee in their report say that ‘‘ upon full consid- 
eration we are not prepared to recommend any legislation 
authorizing such an interference with railways as would 
impair in any way the responsibility of the companies for 
injury or loss of life caused by accident on their lines.”’ 
From what has been quoted, it will be seen that the 
general trend of the investigations with reference to 
legislation on the subject of railway accidents has been 
against Government interference with the management 
of railways which would lead to divided control and 
diminished responsibility on the part ot their managers. 
While this is the case, and while there is an obvious dis- 


inclination on the part of the commissioners to interfere, 


their conclusions, after the full investigation which was 
made, were stated by one of the commissioners, who made 
a minority report, and who said that ‘‘ whatever defects 
there may be in the actual maintenance or working of our 
railways, it would be much better to leave them as they 
are than adopt any system of interference necessarily lead- 
ing to a division of responsibility in their management. 
But the conclusion that ‘ amy’ interference, either with the 
maintenance of works or management of traffic, must 
necessarily \ead to a division of the companies’ responsi- 
bility and control, is not the conclusion of the Commis- 
sion.”’ 

In their report they say, further : 

‘* The evidence before us shows that, notwithstanding a 
knowledge of this responsibility, exceptional cases have 
occurred in which companies have failed to secure a proper 
maintenance and repair of lines, the provision of such ac- 
commodation at stations as the traffic requires, and the 
prompt and efficacious adoption of such appliances and 
precautions as are best calculated to secure the public 
satety. 

‘* We have carefully considered in what way pressure 
can be brought to bear upon railway companies which 
make default in these respects without impairing their re- 
sponsibility for the safe conduct of their traffic, and we 
believe this may be effected by legislation enforcing upon 
them the adoption of certain recognized improvements, 
and the construction of necessary works, while leaving to 
the Railway Boards themselves the settlement of all mat- 
ters of detail and of administration.” 

Further on in their report the Commissioners say : ‘* In 
our opinion, the time has come when compulsion ought to 
be resorted to in exceptional cases where remissness is 
apparent in this matter. Wedo not think it desirable, 
however, that this should be done directly by statute, and, 
therefore, we recommend that powers be given to the 
Board of Trade to require the adoption of the block sys- 
tem, and of arrangements for the interlocking of points 
and signals, or of either of these, upon any line or any part 
ofaline when the department considers such a change 
necessary for safety.” 

Again the Commission says: ‘‘ We find that in former 
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inquiries of this kind great stress has been laid upon the 
responsibility which the law imposes on railway com- 
panies to provide for the safety of their traffic, and we are 
unanimous and decided in our opinion that no legislation 
is desirable which would impair that responsibility. . . . 
In some instances, moreover, the general recommenda- 
tions of the report would have assumed the form of dis- 
tinct proposals for legislation, but that we feared lest we 
should thereby endanger this principle of the undivided 
responsibility of companies, which we regard as of funda- 
mental importance.” 

From these quotations it will be seen how reluctant the 
successive commissions which considered and reported on 
this subject were to recommend compulsory legislation in 
the adoption of safety appliances. While the last one 
which reported did not go to the extent of saying that com- 
pulsion should never be resorted to, nevertheless, all that 
was advised was that the Board of Trade be empowered 
to enforce the adoption of certain safety appliances where 
that department considered such a change necessary for 
the public safety. Now it must be kept in mind that the 
British Board of Trade has a department specially organ- 
ized for the supervision and inspection of railways, and 
has trained inspectors, who have been employed in such 
work for many years, and therefore have abundant experi- 
ence and knowledge of the requirements of rail way traffic 
and operation. Even with such a body as this all that the 
successive commissions appointed to consider the subject 
of legislation with reference to the prevention of railway 
accidents would recommend was to empower that Board 
to enforce the adoption of certain appliances ‘*‘ whenever 
the department considers such a change necessary for the 
public safety.’’ If this action is compared with the con- 
ditions of legislation proposed in our Congress, it shows 
that the framers of at least some of the bills proposed are 
still apprentices in the trade of legislation. 

No words could be written which will exaggerate the 
importance of preventative measures to lessen the terrible 
sacrifice of life and limb of railroad employés which goes 
on daily and hourly in this country. The question of the 
greatest importance is what legislation will be the most 
effectual in lessening this suffering. The purpose of this 
article is to show that the result of the fullest and most 
careful study of this subject by some of the ablest legis- 
lators in the world has led them to the conclusion that the 
most reliable means of reducing the danger of railroad ac- 
cidents is thorough investigation of their causes by com- 
petent persons and published reports thereon. A great 
mass of testimony, given before the different commissions 
which have investigated this subject in England, might be 
quoted in support of this position. It should be kept in 
mind that no investigations of the causes of railroad acci- 
dents have ever been made in this country with the same 
degree of thoroughness ; and no testimony has ever been 
taken here in which the opinions and experience of so 
many able and competent witnesses is given as is con- 
tained in the printed reports which have been referred to. 
It would, therefore, be the part of wisdom for our Con- 
gressmen to accept the conclusions of British legislators, 
at least until they have devoted a sufficient amount of study 
and have collected enough evidence on the subject to 
qualify them to draw conclusions based on an equal or 
greater amount of knowledge of the subject under consid- 
eration, 

After a careful study of the subject we can say unhesi- 





tatingly that we are convinced that the most effectual 
means of lessening the danger and the number of acci- 
dents to railroad employés would be the creation of a 
Board, Commission, or authority of some kind, whose duty 
it would be to collect data concerning the number, nature 
and causes of accidents to railroad employés, with author- 
ity to require railroad companies to give the needed par- 
ticulars concerning such accidents, and then to make pub- 
lic reports thereon at least quarterly. If such data was 
tabulated and analyzed, the chief causes of accidents 
would soon group themselves into classes, and the 
needed preventive measures would then become apparent, 
and public opinion would do the rest. If, for example, 
successive reports showed that an unusual proportion of 
accidents were caused by some particular kind of car- 
coupler or form of dead-blocks, no company would have the 
temerity to keep them in use in the face of successive re- 
ports of this kind. 

The kind of information which our proposed Safety 
Commission should have the authority to exact would be 
the name of the person injured, the extent of injuries, the 
circumstances attending them—such as (in case of coupling 
accidents) the kind of couplers in use on the cars between 
which persons were injured—did the accident occur in 
coupling ur uncoupling ? were the couplersin good order ? 
nature of their defects, if any ; the height of draw-bars ; 
amount of clear space between cars when dead-blocks or 
couplers come together ; were hand-holds provided for the 
men to hold by in coupling or uncoupling ; kind, size and 
form of dead-blocks on the cars; did the accident occur 
on a Straight line or on acurve ? in daytime or night ? and 
amount of experience of the person injured. 

These are mere suggestions, of course; doubtless a 
careful study of the subject would suggest other inquiries, 
and perhaps the omission of some of the above. A com- 
petent Commission could prepare a blank form to be filled 
out by railroad companies whenever any employé was in- 
jured so as to disable him. If such reports were collected 
of all accidents to employés in the whole country, and then 
carefully and intelligently classified and analyzed, it would 
throw a fiood of light on the subject, and would at once 
indicate what preventative measures would be effectual 
in diminishing the present horrible fatality and suffering. 

Whether such a Commission as is suggested should be 
a part or subject to the Inter-State Commerce Commis- 
sion, or be independent of it, is a question for our legis- 
lators. The British Board of Trade has inspectors who 
investigate important accidents and their causes, If for 
the present Congress would do no more than appoint an 
Inspector-in-Chief of Railroad Accidents and Safety Appli- 
ances, with a few clerks, and authority to investigate and 
collect data and information from railroad companies 
concerning all accidents, and report thereon at least 
quarterly, it would probably do more for the safety of em- 
ployés than any other legislation would at the present time. 
Frequent reports are essential, because their influence on 
the public mind and on railroad managers is in proportion 
to their frequency. If compulsion in the adoption of safety 
appliances was needed, the reports of such an authority 
would indicate just where and how legislative pressure 
should be exerted. In any event, all who have studied the 
subject are convinced that compulsory legislation should 
be adopted only as a last resort, and not, as in the case of 
most of the bills proposed in Congress, as a preliminary 
measure, : 
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THE MONTHLY MEETINGS OF THE SOCIETY 
OF MECHANICAL ENGINEERS. 





DuRING last winter and the early part of this a series of 
monthly social meetings have been held in the house of the So- 
ciety of Mechanical Engineers, on Thirty-first Street. These 
meetings were almost entirely of a social character, and if any 
technical subjects were brought forward they were popularized 
so that even the ladies who accompanied the members could 
comprehendthem. While these meetings were enjoyed by those 
who attended them, there were, nevertheless, some expressions 
of opinion that they did not entirely fulfil what might be ex- 
pected of the meetings of a Society of Mechanical Engineers. 
If this Society, it was said by some of the members, cannot 
bring forth anything more profitable than church sociables, then 
it is not fulfitling its purpose. While no objection was made 
to the social meetings, a demand was made for the considera- 
tion of technical subjects on certain occasions. In response to 
this sentiment the managers of the Society issued a call for an 
informal meeting, which was held in the rooms. 

About thirty members met there on that evening, and it was 
announced that the subject for discussion was “ Boilers.’’ Too 
much formality in meetings is undoubtedly an evil, but on the 
other hand it is possible to err in the other direction. On the 
occasion referred to particular stress was laid on the “‘ in- 
formal” features of the meeting, not even a chairman was 
appointed, and the privilege of smoking was urged to such an 
extent that all the smokers present seemed to consider ita 
duty to engage in thatexercise. Perhaps the obligation seemed 
more imperative from the fact that free cigars were handed 
round. It isgenerally assumed by smokers that the preferences 
of non-fumigants are not deserving of respect if they interfere 
with the enjoyment of the devotees of the noxious weed. The 
right of protest, however, still remains. If smoking is essen- 
tial to the success of these meetings, it is suggested that a me- 
chanical device similar to that which is used in locomotive en- 
gine houses, and is lowered down over the chimneys to conduct 
the smoke out of the building, be arranged over each seat in the 
meeting room of the Society. This would prevent the smoking 
members from being nuisances to those who do not smoke, as 
some of them were at the meeting referred to. 

As already mentioned, no chairman was appointed ; the only 
formality observed was that the Secretary announced that it 
was a sort of go-as-you-please meeting, and all who chose to do 
so talked as they liked. It was an obvious mistake, however, 
not to have a chairman, and it was evident before the meeting 
was over that a head of some kind was needed to steer the dis- 
cussion and limit its scope when it became too discursive. 

Notwithstanding these drawbacks the meeting was an agree- 
able and profitableone. Much interesting talk was elicited and 
many instructive facts were presented, and it was evident that 
such occasions could be made very attractive to the members 
of the Society. 

The reading of papers is apt to bore members, but too much 
informality—and smoke—diverts their attention. What seems 
to be needed is a meeting in which informal talk may be heard 
under just enough restraint to prevent too much scattering and 
to restrain the wind-bags within tolerable limits. 

It is hoped that these meetings will be well attended and if 
properly directed, their success may be safely predicted. 


» 
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THE NEW YORK RAILROAD CLUB. 








Tuts Association has gone through a great many transitions 
and vicissitudes. Its career in the old rooms on Liberty Street 
was well known to some of our readers, but since that habitat 
was abandoned its doings have been less known, After leav- 
ing them some of those who directed its affairs took rooms 





on Thirtieth Street, connected with the Gilsey House. These 
were kept open at all times with the expectation that members 
and others would make them a rendezvous for the transaction 
of business and for social intercourse. The experiment was 
tried, but the expectation was not realized. The rooms were 
seldom visited, and the only occupant was usually the attend- 
ant who was paid to be there. These quarters were therefore 
abandoned, and arrangements were made to hold the meetings 
in the house of the Society of Mechanical Engineers, at 12 West 
Thirty. first Street. Here there is an admirable assembly room, 
just about large enough for their meetings, and all the surround- 
ings are propitious for scientific discussion. 

At the last meeting some of the Rules of Car Interchange 
were discussed, and discussion was then opened for “ topics.’’ 
A member propounded the inquiry whether any material prac- 
tical advantage would be gained if a locomotive could be per- 
fectly balanced? That is, would an engine under these condi- 
tions run faster, burn less coal], wear longer, or in any way pro- 
duce better practical results than our present locomotives do ? 

The discussion elicited the usual amount of vague opinion 
that is generally expressed when this sutject is discussed. 
From what was said, however, it appeared that locomotives 
which are well balanced work much better—that is, run more 
steadily, than engines do which are not well balanced. In- 
asmuch as the balancing of locomotives is a matter of compro- 
mise—that is, whatever is gained by neutralizing the horizontal 
disturbance increases it vertically, and therefore all locomotives 
are very much out of balance, it was inferred that if a locomo- 
tive was perfectly balanced a very material advantage would 
be gained. 

The subject was discussed at considerable length. 

The inevitable hammer-blow was referred to, and authentic 
cases of the bending of rails by the counterweights of locomo- 
tives were inquired for. Some rather vague instances of this 
kind were referred to, but nothing very definite was presented. 

It was pointed out that the vertical disturbance due to the 
unbalanced part of the counterweight was equal to its centrif- 
ugal force, which could easily be calculated, but that the effect 
of this on the rails was to a considerable extent neutralized by 
the inertia of the wheels, axles and connecting-rods, which resists 
the centrifugal force of the counterweights. This force is ex- 
erted first on the wheel, axle, etc., and is not transmitted to the 
rail until after the inertia of these parts has been overcome. 
This, of course, diminishes the effect produced on the rail very 
materially. A downward blow of a heavy sledge hammeron 
the top of a driving-wheel would produce very little effect on 
the rail, but if it was struck directly on the rail might be suffi- 
cient to break it. 

The modifying influence of the inertia of the wheel, axle, 
etc., on the effect of the centrifugal force of counterweights on 
the rails, the speaker said, had never before been pointed out. 

The discussion seemed to interest the persons who were pres- 
ent, and the meeting was continued until 10 o’clock. The Club 
may be congratulated on its improved environment. Hereto- 
fore there has always been some more or less sinister influences 
about the outskirts of the meetings. These have been entirely 
eliminated by the transfer to the Rooms of the Society of Me- 
chanical Engineers. 


so 
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NEW PUBLICATIONS. 








TRIPLE-EXPANSION ENGINES AND ENGINE TRIALS. By Pro- 
fessor Osborne Reynolds ; edited by F. E. Idell, M.E. 
The D. Van Nostrand Company, New York ; price 50 cents. 


This little volume, which forms No. 99 of the Science Series, 
gives a paper in which Professor Reynolds presented to the In- 
stitution of Civil Engineers the results of a series of trials made 


| by him with an engine built for the Whitworth Engineering 





106 


THE RAILROAD AND 





[March, 1892. 








Laboratory ; it also includes asummary of the discussion on the 
paper, in which several well-known mechanical engineers 
took part. 

The engine was built especially for experimental purposes, 
and was so arranged that by disconnecting the several cylin- 
ders it could be run as a triple-expansion engine ; as a com- 
pound non-condensing engine; as a compound condensing 
engine ; as a simple condensing engine, and as a simple non- 
condensing engine. Professor Reyno'ds’ experiments were 
made with the triple-expansion engine at a boiler pressure of 
200 lbs., and the trials were 32 in number, careful record 
being kept of each and numerous diagrams taken. The ob- 
ject was to secure the fullest possible record of the results, 
with notes as to priming, condensation and leakage, and also 
as to efficiency of the steam jacket. 

The results are very fully given and were not in all respects 
such as were expected. Perhaps the most interesting part is 
the discussion. 


MACHINERY PATTERN MAKING. Containing Full-Size Profiles 
of Gear Teeth and Fine Engravings in Full-Page Plates, 
Illustrating Manner of Constructing Numerous and Impor- 
tant Patterns and Core-Boxes. By P.S. Dingey, Practical 
Pattern Maker and Mechanical Draftsman. (New York. 
John Wiley & Sons.) 


This book is a republication of a series of articles which 
originally appeared in the American Machinist. They were 
written by a practical pattern maker, and have the merits and 
faults which are characteristic of the productions of persons 
who have more experience in doing work than they have had 
in writing. 

The chief fault of the literary work of authors with this kind 
of training and experience is that they do not say enough about 
these things which they know thoroughly well, and which are 
most worth writing about, but they give the greatest amount of 
attention io difficulties and doubtful points which they have en- 
countered. 

The different chapters contain a series of practical hints and 
suggestions concerning the difficulties of making various kinds 
of patterns for casting parts of machinery. In none of the 
chapters, however, are there any complete instructions given for 
making a pattern, but the little difficulties which a workman 
would encounter are pointed out, and many valuable sugges- 
tions are given for overcoming them. The author says that 
“ the object of his book is not to teach pattern making, for that 
can never be done through a book, but to discuss methods.” 
The latter is, of course, very true, but at the same time the use- 
fulness of what he has written would have been much increased 
if he had given fuller directions with reference to the methods 
of making patterns, beginning from the first processes and 
showing in detail how the work progresses and is completed. 

In the first sentence he calls attention to the value of an 
ability to read drawings to a good pattern maker. He might 
with advantage to his young readers have dwelt more at length 
on the value of a knowledge of drawing to those who make 
pattern making their occupation. There is hardly a step in 
that kind of work in which some knowledge of drawing is not 
essential. In the words of Mr. James Nasmyth, the inventor 
of the steam hammer, ‘‘ mechanical drawing is the alphabet of 
the engineer,’’ and, he said further, ‘‘ throughout my profes. 
sional life I have found this art to be of the utmost practical 
value.’’ 

The book we are reviewing can be recommended to pattern 
makers. Although it is not a very complete treatise on their 
art, it contains a great deal of valuable instruction, and will 
smooth over many of the difficulties which they encounter. It 
contains about 100 pages, is well illustrated and printed, and is 
easy reading, the style being clear and the text almost devoid 
of mathematical perplexities, 


. piled anew or drawn from various sources. 





THE MEcHANICAL ENGINEERS’ PocKET-BooK OF TABLES, 
ForMUL#&, RuLes AND Data. A Handy Book of Reference 
for Daily Use in Engineering Practice. By D. Kinnear 
Clark. (New York: D. Van Nostrand Company, 1892.) 

A review of a book of this kind is about as difficult as it is to 
summarize the contents of a dictionary. The condensation of 
a great mass of information is necessarily the object aimed at 
by the author, and all that can be done by a reviewer is to give 
some idea of the scope of the book, which in this case can be 
done as well, or better, by quoting from the preface than in any 
other way. In that the author says that the book has been 
especially prepared for Mechanical Engineers, ‘‘ for the pur- 
pose of shortening the calculations and other intricate mental 
operations which are among the daily recurring needs of me- 
chanical men. To meet such needs,” the author continues to 
say, ‘‘ there will be found in the following pages about 350 
tables of results of calculations, relating to the principal 
branches of mechanical practice, which have either been com- 
There are in addi- 
tion about 500 formule and rules, with data of general utility, 
classified for ready reference. By their aid many a weary 
search in larger and more ambitious books may be dispensed 
with, and the labor of calculation greatly abridged, or even 
entirely avoided. 

** Besides the usual indispensable mathematical tables and 
rules for measurement of surfaces and solids, full tables of Eng- 
lish weights and measures, with French metric equivalents, are 
given; tables of French metric weights and measures, with 
equivalent English values, are also given. 

‘** Many useful tables are given of the weights and strength of 
bars, sheets, beams, joists, girders, tubes, pipes, bolts, and 
nuts, cylinders, nails, chains, and other manufactured pieces. 

‘‘ For the strength of materials, a varisty of experimental evi- 
dence is quoted, with many new formule and tables. Heat and 
its application have been fully considered in various aspects. 
The best proportion of steam engines, simple and compound, 
are discussed, together with pumping engines, water-power, 
and compressed air power.”’ 

All of this has been admirably done, and the material is com- 
pressed into a convenient little volume, which measures 4 X 9 
in. and /2 in. thick. It is printed on thin paper, and contains 
656 pages. 

A table of circumferences, diameters, squares, cubes, square- 
roots and cube-roots, which is used oftener than anything else 
in a book of this kind, is very appropriately and. conveniently 
placed first in the book. Itis arranged in seven columns, giving 
all the data named above in one table, which makes it more 
convenient for ordinary use than it would be if the circum- 
ferences were given in one table, areas in another, and squares, 
cubes, and their roots in still another. 

The index to the book is very good, and fills 16 pages, so it is 
obviously impossible even to enumerate a small portion of the 
contents of the volume. 

The tables and data concerning weights and measures occupy 
66 pages, and are very full and complete. This is also true 
of the portion relating to the Specific Gravity, Weight and Vol- 
ume of different substances, and of manufactured metals. The 
latter portion contains tables not only of bar iron, but of bar 
steel and of a great variety of shapes, tubes, pipes, wire, beams, 
joists, girders, bolts, nuts, nails, rivets, plates, etc. 

The portion relating to the strength of materials and struc- 
tures is also very complete. The rules for making calculations 
all through the book are given in algebraic form, which, of 
course, is available only to those who know algebra. It is all 
of the simplest kind, however. The tables of the strength of 


iron and steel columns, beams, joists, and girders are very full 
and conveniently arranged. 

The section on Mechanical Principles explains very clearly 
such subjects as the mechanical powers, the moments of forces, 
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centers of gravity, gyration, oscillation, percussion, the fall of 
bodies, work, etc. The rules and tables relating to the fall of 
bodies and accelerated motion are presented in a very clear 
form. In some pocket-books these subjects are involved in 
more or less foggy explanations. Mill Gearing, Heat, Warm- 
ing and Ventilation, Steam, Steam Engines, and Boilers, Rail- 
ways, Steamships, Coal Gas, Air in Motion, Water Power, and 
Electrical Engineering all have separate sections devoted to 
them. 

Tae book may be highly commended, and it is certain that 
all mechanical engineers will find it a most useful companion, 
and that the more it is used the more will it be valued. 





THE DEVELOPMENT OF THE AMERICAN RAIL AND TRACK, AS 
ILLUSTRATED BY THE COLLECTION IN THE NATIONAL Mu- 
seuM. By J. Elfreth Watkins, Curator of the Section of 
Transportation and Engineering. The Smithsonian Insti- 
tution, Washington. 


In this monograph, which is a part of the report of the Na- 
tonal Museum, Mr. Watkins has illustrated in a very interest- 
ing way the gradual growth and development of our present 
style of track. Beginning with the cast-iron rails laid on the 
old colliery lines, before the locomotive came into use, he has 
illustrated, from exhibits in the Museum, the old strap rail, the 
double-head, the various forms of compound rail which have 
been proposed from time to time, and has brought out with 
especial care the development of the form now in general use 
from the original T-rail, designed by Robert L. Stevens in 1830, 
which has all the elements of the present type, the only changes 
made in it being in weight and in some of the details of the 
section ; these changes being mainly due to improvements in 
material and in methods of rolling. 

Mr. Stevens’ claim to the invention of this type of rail has 
never been questioned, in this country at least. We have re- 
produced here from the report figs. 39 and 40, the first of which 
shows the first Stevens rails ; the shaded section shows the rail 
as originally designed in 1830, and the unshaded section the rail 
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Fig. 39. 
as actually rolled in 1831. Fig. 40 shows the standard track of 
the Camden & Amboy Railroad in 1837, with the bolted joint 
and spike fastenings. Both of these are from originals in the 
National Museum. 

This monograph is an illustration of the uses to which the 
Railroad Department of the National Museum can be put. It 
is growing steadily, and under intelligent care, like that of the 
present Curator, it is likely to become a very valuable colection. 





GropEsy. By J. Howard Gore, Professor of Mathematics in 
Columbian University, Houghton, Miffiin & Company, 
Buston and New York. 

In this book of 220 pages, which is Volume IV of the River- 
side Science Series, Professor Gore has given us a brief history 
of Geodesy. Of course it has been only possible to give a 
sketch within the limits allowed, the subject being an extensive 
one ; but the Author is a master of the subject, which he has 
made a special study, and his sketch is a very excellent one. 








Beginning with some account of the primitive notions of the 
shape of the earth, the book describes the first real attempts to 
determine the size, when the real shape was understood ; the 
beginning of accarate determinations, the continuance of the 
work, and finally the systematic geodetic work as now carried 
on in various countries. England, France, Russia, Sweden, 
India and the United States each take a chapter under the last- 
named head. In this country some excellent geodetic work 
has been done, and the operations of the Coast Survey are 
worthy of much credit. 

Professor Gore’s book is a very interesting one, not only to 
the engineer, but also to the general reader, and is a thorough- 
ly good piece of work. 


ALMANACH DES KRIEGSFLOTTEN (NAVAL ALMANAC). Prepared 
by the Editors of the Mittheilungen aus dem Gebiete des 
Seewesens. Gerold & Company, Vienna, Austria. 

The aumber of this 4/manac for 1892 has, as usual, a large 
amount of information in a condensed form. It hasa list of all 
the navies in the world corrected up to the latest possible date, 
and also tables of naval artillery, besides much other matter of 
use to the naval officer. t, 

For the naval officer on duty, who is naturally obliged to 
condense his effects in a small space, this must be a very useful 
book, and it is no doubt thus appreciated. 





RAILROAD MeEn’s Diary FOR 1892. The Taylor Iron & Steel 
Company, High Bridge, N. J. 


This is the new edition of the very convenient pocket diary 
issued by the Taylor Company for a number of years past. In 
addition to the diary arranged for the year, there are a number 
of tables convenient for frequent use. It is handsomely bound 
and most convenient for all who carry a pocket diary and 
reference book. 





UNITED STATES OFFICIAL Post OFFICE GUIDE, 1892. Home 
and Country, New York ; price, $2, paper, or $2.50, cloth. 


This is a book hardly open to criticism. The nature of its 
contents and the fact that it is an indispensable aid to the busi- 
ness man are well known. The new edition contains the latest 
rulings and regulations of the Post Office Department, and the 
corrections seem to have been carefully and thoroughly made. 
The mass of information contained gives one some idea of the 
great and complicated work conducted by the Post Office. 


» 
a 


TRADE CATALOGUES. 








Notes on Power Plants for Electric Railroads, Electric Lighting, 
etc. Westinghouse, Church, Kerr & Company. 


This pamphlet describes a number of power plants and shows 
the advantages to be gained by the use of high-speed engines 
and direct connected dynamos. It also gives some very remark- 
able instances of the excellent work done by the Westinghouse 
engine in such plants. This engine seems to be especially well 
adapted for electrical work, and its use for that class of work is 
extending. 


Steam Engines and Steel Boilers Manufactured by The James 
Leffel & Company, Springfield, O. 


This very neat and attractive-looking catalogue gives illus- 
trated descriptions of the different patterns of engines and boil- 
ers made by the Company which issues it. These include sta- 
tionary and portable engines of from 3 to 26 H.P., with suitable 
boilers ; the smaller sizes have upright boilers, which are often 
very convenient where economy of space is an object. The 
patterns of engines are compact and well-balanced, and the boil- 
ers are specially well designed for general service. The up- 
right boiler with submerged tube-sheet is worth attention where 
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the upright type must be used. The smaller portable engines, 
which are shown in the catalogue attached to an upright boiler, 
would be an excellent type for wall engines in a small shop, or 
attached to a single line of shafting in a larger establishment. 





Boilers and Boiler Attachments: San Francisco Boiser Works. 
P. F. Dundon, San Francisco, Cal. 


One of the special types of boilers built by these works is de- 
scribed and illustrated on another page. 





Corrugated Furnaces for Stationary and Portable Boilers: The 
Continental Iron Works, Brooklyn, N. Y. 


This circular gives drawings of applications of the corrugated 
furnace to different kinds of boilers, with rules for the weight 
and thickness required for different pressures. 


»s 
> 


CURRENT READING. . 





THE Regents of the University of the State of New York have 
issued UNIVERSITY EXTENSION BULLETIN No. 1. This is to be 
the first of a series in aid of the movement, and is naturally de- 
voted chiefly to a definition of its objects. The purpose of Uni- 
versity Extension is stated to be ‘‘to provide the means of 
higher education for persons of all classes and of both sexes 
engaged in the regular occupations of life.”” The movement is 
a remarkable one, and has attracted much attention, and the 
Regents of the University propose to give it substantial assist- 
ance. The #uilletin will be sent to all who wish to aid in the 
movement. 


The February number of Goop Roaps contains a continua- 
tion of the article showing the difference between good and bad 
roads, illustrated in a very striking way by photographs taken 
of both kinds of highways. There is also a word from the 
farmers, and a description of the way in which a good system 
of roads was secured in Union County, N. J., besides a variety 
of practical and interesting matter. This magazine has been 
started to preach the Gospel of Good Roads, and it has begun 
its work well and with excellent promise for the future. 


A new monthly magazine called MINERALS has been started 
by the Goldthwaites in New York, who are publishers of Go/d- 
thwaite's Geographical Magazine.. Asits name indicates, the new 
magazine is to be devoted to geology and mineralogy ; ‘it is 
handsomely printed, contains 32 pages of reading matter, and 
costs $1 a year. The January and February numbers, now be- 
fore us, contain each a number of articles, generally short, and 
nearly all bright and interesting, and these numbers are in them- 
selves an excellent promise for the future. 


The Fetruary number of the EcLECTIC MaGAzinE has articles 
from nearly all the leading English magazines and reviews. 
The editor is usually very successful in choosing not only articles 
of current interest, but also those which illustrate the general 
drift of the periodicals. Among the more notable articles are 
Preventive Medicine, from the Mineteenth Century; Crime 
in Paris, from the Fortnightly Review ; The New Astronomy, 
from the same periodical; The Riots in China, from Black- 
woods Magazine, and The Decay of Originality, from the 
National Review. 


In HARPER’s WEEKLY for January 31 there is « careful com- 
parison of the navies of the United States and Chile. ‘The 
number for February 6 has an illustrated account of San Fran- 
cisco. The number for February 13 has an illustrated article 
on the Sims-Edison Torpedo, and views showing the progress 
made on the World’s Fair buildings. 


Our very lively and entertaining contemporary VARNISH, 
heretofore published by the Lawson Valentine Company, is 
now an independent journal under the management of Mr. 





Charles B. Sherron, who has been for some time connected 
with the paper. 


No lover of travel or outdoor sports can fail to find some 
articles that will interest him in Outinc for February. Nor- 
way, the Pacific Islands, Manitoba, and the West furnish ma- 
terials for descriptive articles. An article on Training gives 
some very useful hints to athletes, and the paper on Photog- 
raphy and Athletics gives some excellent reproductions of 
instantaneous photographs. The military article is on the 
Connecticut National Guard. 


In the March number of the OVERLAND MONTHLY there are 
two articles of especial interest, the first being an account of 
a trip through the Cafion of the Colorado, made some two years 
ago by a party of engineers ; the second is on Types of Ind- 
ians, by Captain Dougherty, an officer who has made the sub- 
ject a study. Both of these articles are well illustrated ; there 
are also several other illustrated articles and an excellent variety 
of stories, sketches, and lighter matter. 


In the ENGINEERING MAGAZINE for February Oberlin Smith 
answers the question, Who is an Engineer? G. W. Rafter 
writes on Gravity Systems of Water-Supply ; Albert Williams 
on American Mining ; George P. Merrill on the Wind as a 
Factor in Geology ; Gustav Halle on the Gold Fields of South 
Africa, and T. L. Greene on the Decline in Railroad Building. 
Dr. Coleman Seller’s article on American Supremacy in Me- 
chanics is continued, the present being the third installment. 


Besides continuations of the papers on Series of Numbers 
and on Surveying Instruments, the Compass for February has 
articles on Saegmuller’s Solar Attachment for Transits ; Van- 
ishing Point in Perspective Drawing, and on Speedy Calculators. 


Among the articles in the PopULAR SCIENCE MONTHLY for 
March is one descriptive of the Cotton Industry of Brazil, by 
John C. Branner, and a very interesting one on the Social 
Statistics of Cities, by Carroll D. Wright. The paper for the 
month in the series on American Industries is on the Organ, 
by Mr. D. Spillane. There are several others worth mention 
and careful reading. 


Among the books now in preparation by John Wiley & Sons, 
New York, is VALVE GEARS FOR THE STEAM ENGINE, by 
Professor C. H. Peabody. Another is THEORY AND PRAC- 
TICE IN THE DESIGNING OF MODERN FRAME STRUCTURES, 
written jointly by Professor J. B. Johnson, of Washington 
University, in St. Louis, C. W. Bryan, Designing Engineer of 
the Edge Moor Bridge Works, and F. E. Turneaure, Instructor 
in Washington University. To this list must be added a text- 
book on RETAINING WALLS AND MAsonry Dams, by Pro- 
fessor Mansfield Merriman. 


There are three articles in SCRIBNER’S MAGAZINE for March 
which ought to have special mention, although the whole num- 
ber isa good one. The first is the concluding number of Mr. 
Coffin’s paper on American Illustration ; the second is the 
article on the Water Route from Chicago to the Ocean, by 
Lieutenant Charles C. Rogers; the third is the discussion 
of the question of Speed in Locomotives, by Theodore N. Ely; 
H, Walter Webb, and M. N. Forney. 


The series of papers on London is concluded in the March 
number of HARPER’s MAGAZINE. Other interesting articles 
are the continuation of the history of the Northwestern Fur 
Trade ; the Voyage Down the Danube, and a paper on St. 
Paul and Minneapolis. Some of the illustrations deserve 
especial notice. 


In the March number of the ARENA there are, as usual, a 
number of articles deserving attention for strength and inde- 
pendence of thought, and the number is fully up to the high 
standard of this magazine. 
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BOOKS RECEIVED. 





Papers of the American Institute of Mining Engineers. Pub- 
lished by the Institute, New York. This includes a number 
of papers read at the meeting held at Glen Summit, Pa., in 
October last. 


The Case of William K. Tubman before the House Committee 
on Patents. W.K. Tubman, Baltimore. 


Reports of the Consuls of the United States to the Department 
of State. No, 133, October, 1891. Government Printing Office, 
Washington. 


Gas in Foreign Countries: Reports from the Consuls of the 
United States in Answer toa Circular from the Department of 
State. Government Printing Office, Washington. This is one 
of the excellent compilations from consular reports on special 
subjects, which the Bureau of Statistics of the State Department 
prepares and issues from time to time. 


The Ventilation of Buildings. By Alfred R. Wolff, M.E. 
Second Edition ; published by the Author, New York. 


Catalogue of Books on Steam, Steam Engines, Machinery, 
Mechanics and Mechanical Engineering. The D. Van Nostrand 
Company, New York. 


Courses in Mechanical and 
Issued by the University, 


University of Pennsylvania. 
Electrical Engineering, 1891-92. 
Philadelphia. 


Transactions of the American Society of Mechanical En- 
gineers: Vol. XTT, 1891. Published by the Society, New York. 


Selected Papers of the Institution of Civil Engineers. Pub- 
lished by the Institution, London, England. The present in- 
stallment of these papers includes W. G. Walker, on a Four- 
screw Hopper Dredger ; F. W. Wood and H. Hawgood, on Los 
Angeles Cable Railroads ; E. R. Dymond, on Electric Lighting 
at Tamworth, N.S. W.; F. T. Joyce, on Queensland Water 
Supply ; R. H. B. Downes, on Practical Astronomy ; Abstracts 
of Papers in Foreign Transactions and Periodicals. 


> 
> 


TECHNICAL SCHOOLS. 








Courses in Mechanical and Electrical Engineering of the Uni- 
versity of Pennsylvania, 1891-92. 

The University of Pennsylvania has for some time given 
much attention to-its technical departments, and the pamphlet 
before us shows very complete courses in mechanical and elec- 
trical engineering and in chemistry. The mechanical and 
physical laboratories are an important feature of the course, and 
are soon to be very much enlarged and improved. 

The University has now in process of construction extensive 
buildings, which will add materially to the facilities of this de- 
partment. Ground has been broken for a boiler house 100 X 50 
ft., which, when completed, will contain examples of the best 
modern types of steam boilers. The plant will contain exter- 
nally and internally fired shell boilers and several water tube 
and other boilers of the sectional type. These boilers wi.l be 
erected in such a way that the students will be enabled to ex- 
amine and test them and compare their workings for heating 
and power purposes under the same conditions. 

Adjoining this building is to be the new engineering labora- 
tory. This building is to be 100 X 45 ft. and three and one- 
half stories high. On the first floor are to be p'aced the engines 
and dynamos used for lighting all the University buildings. 
The engines will be of the best types, both simple and com- 
pound, and wil) be arranged so that all the information possible 
may be obtained by the students. 

The dynamos to be used for lighting purposes will include 
examples of the best modern types of both direct and alternat- 
ing current machines, and the students in this department will 





be given instruction in the commercial handling and testing of 
the plant.’ The plan at present followed of giving each student 
charge of all the machinery and apparatus in the department 
for a portion of his time, under proper supervision, will be fol- 
lowed in the new plant. 

The remainder of the first floor will be used for the Depart- 
ment of Mechanical Engineering. The plant now in the college 
building will be removed to the newone, The Corliss and 
Porter-Allen engines now in the department will be used in the 
new building for testing purposes and for driving the laboratory 
and shop shafting. On this same floor the wood and iron work- 
ing rooms will be located. 

On the first floor the centrifugal pumps, water meters, Leffel 
and Pelton wheels will be set up, connected to the tanks on the 
fourth floor, and discharging into a passage fitted with a weir 
below the floor for the measurement of the quantity of water 
discharged. The pumps placed on this floor to return the water 
to the tanks will be fitted for testing purposes. 

On the second floor will be located the mechanical testing 
laboratory. In this laboratory the testing machines now in the 
department will be placed and permanent places made for the 
apparatus used in testing materials, oils, cements, gauges, indi- 
cators, chimney gases, etc. The machinery on this floor will 
be driven entirely trom the floor below. One portion of this 
room will be set apart for the handling of small dynamos and 
motors, the current being carried into the electrical laboratory 
for testing purposes. On this floor will be located also the 
offices, three class rooms, coat rooms and closets. 

On the third floor there will be a large drawing room, one 
class room and the assistants’ room. On this floor also will be 
the electrical laboratory. which will be of especial value. The 
currents from the dynamos in the lighting station, as well as 
from the dynamos in the mechanical laboratory, will be avail- 
able for testing work. The laboratory is already equipped with 
apparatus for carrying on most of the tests required of the elec- 
trical engineer. 

On the half floor above the third floor will be the model room 
and the blue-print room. 

In the new building there will be altogether about 15,000 sq. 
ft. of floor space, all of which will be used for instruction in 
mechanical and electrical work only. The chemical and physi- 
cal laboratories in the college buildings will also be used for in- 
struction of students in those branches. 





Harvard University : Summer Courses of Instruction, 1892. 


A circular from Harvard University announces several 
courses of instruction for the next summer ; among these are 
Physics, Geology, Engineering and Trigonometry. The courses 
in Field Engineering most interest us, and concerning them the 
circular’says : 


Two courses in Surveying will be given during the summer of 
1892, each to begin on Wednesday, July 6, and to continue six 
weeks, 

It is intended to give about eight hcurs per day to field or 
office work, including lectures, and to make the courses equiva- 
lent to the regular courses in the Scientific Schoo] designated as 
Engineering 2 and 4. 

The Scientific School building will be open during the sum- 
mer, and the School will have the use of its rooms, instruments 
and equipment. 

The course in Topography will consist of practical instruction 
in topographical, land and city surveying. Actual surveys will 
be made, notes plotted, areas calculated, and maps completed 
in ink and colors. Practice will be given in leveling, in de- 
termination of grades, setting of grade stakes, contouring and 
the computation of earthworks. The instruction is intended to 
make the student familiar with the methods and instruments 
employed in surveying, and to enable him to perform the opera- 
tions of plane surveying, leveling and plotting. 

The course in Railroad Surveying will require a previous 
knowledge of, and familiarity with, surveying instruments, as 
well as of the elementary principles of plane surveying. It will 
include problems in simple and compound curves, turnouts, 
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economics of location, and earthworks. It is the custom to 
make reconnoissance, preliminary and location surveys of a 
railroad from three to five miles in length, including estimates, 
bills of materials, specifications and contracts for the construc- 
tion of the same. The surveys are mapped, cross-sections 
plotted, and the work made in character as practical as possible. 


' It may be added that the cost of this summer course, includ- 
ing tuition fee, is estimated at from $61 to $90. The students 
will have the advantage of access tothe Library and other facili- 
ties‘of the. University. 


» 
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SOME CURRENT NOTES. 





THE finest and most complete dividing engine in the 
world has just been completed by Professor Rowland for 
the Johns Hopkins University, in Baltimore. Several 
years have been required to perfect this machine, which 
can rule 1,000,000 lines to the inch, and the greatest care 
has to be taken to secure its regular running. Its chief 
use is to rule the fine plates used for spectrum analysis ; a 
plate or grating of this kind, about 5 in. in diameter, and 
ruled with 22,000 lines to the inch, takes about a week of 
constant work, night and day, to complete it. 





PLANS have been prepared by anexpert commission con- 
sisting of three engineers—Charles A. Allen, Augustus W. 
Locke and John W. Ellis—appointed a year ago, for abolish- 
ing the grade crossings of streets and railroad tracks in 
Worcester, Mass. There are now 39 such crossings in the 
city, a number of them being on busy and important streets. 
The = presented by the Commission provides for rais- 
ing the tracks in the Union Station 8 ft., so that the streets 
in the center of the city shall go underthem. According 
to this plan, at Grafton Street the tracks will be elevated 
7.90 ft. and the roadway depressed Io.1o0 ft.; at Green 
Street the tracks will be elevated 15 ft. and the street de- 
pressed 3 ft. ; at Lincoln Square the tracks will be ele- 
vated 13 ft. and the street depressed 4 ft. The viaduct 
across Front Street connecting the Northern and Southern 
railroads is to be abolished, and a transfer freight yard 
established east of the Union Station. None of the pres- 
ent freight-houses or yards will be disturbed except that 
of the New York, Providence & Boston, which will have 


to be moved several hundred feet west. The expense of 


remodelling the Union Station is estimated at $150,000, 
and the total cost of the improvement at $2,094,000, 





THE répresentatives of the Deep Water-ways Conven- 
tion, recently held at Detroit, appeared in Washington 
recently at a joint meeting of the House Committee on 
Rivers and Harbors and the Senate Committee on Com- 
merce, having in charge the preparation of the regular 
river and harbor appropriation bill. The delegation urged 
the importance of the construction of a 21-ft. channel from 
the head of ‘Lake Superior through the various connecting 
links between the great lakes and through the Erie Canal 
to the sea. The cost of the improvements needed to com- 
plete the 21-ft. channel is estimated by competent authori- 
ties at $3,400,000 ; the probable yearly cost of maintain- 
ing the channel is not stated. 

AT the hearing granted to representatives of the De- 
troit Deep Water-ways Convention by the River and Har- 
bor Committee of the House and the Commerce Com- 
mittee of the Senate, General Poe was again called upon 
for an opinion as to the possibility of a reduction of the 
level of the lakes by deepening their connecting channels. 
Although it is a cardinal principle in engineering that the 
system of dredging at one point in a body of water con- 
necting others of different levels and depositing the mate- 
rial thus taken out at another place in the same body of 
water does not change the surface level in any case, this 
question has been raised many times, and will probably 
come up again at regular intervals in the future. A 
Toledo man—Samuel R, Backus—rajsed the question this 
time, and it has been given many columns of space in 
daily newspapers on the lakes. With a great deal of pa- 
tience, however, General Poe has answered all questions 
regarding the subject, on the basis that one of the very 





first requirements when deepening the bars in a channel 
connecting pools having different levels, is that sufficient 
of the cross-section at the point of deepening must be ob- 
structed to compensate for the increase due to the excava- 
tion. Theexcavation at the Lime-Kilns Crossing, he says, 
may be taken as an example. The stone removed from 
the excavation was deposited abreast of it, in a part of the 
channel that was not likely to be required. The contracts 
for improving Hay Lake Channel provide for the neces- 
sary dams to maintain the volume of discharge as at pres- 
ent. At St. Clair Flats Canal proper precautions were 
taken to maintain the volume of discharge. At the Lime- 
Kilns Crossing the course taken was hardly necessary, be- 
cause the entire fall from the head of the improvement to 
Lake Erie does not exceed three inches ; hence a rise of 
that extent in the level of Lake Erie would entirely drown 
out the whole improvement. But it was most convenient 
and economical to deposit the stone in accordance with 
the principle referred to.—Cleveland Marine Review. 





ONE of the highest bridges in the world is now under 
construction over the cafion of the Pecos River on a cut- 
off Jine which the Southern Pacific Company is building 
from Helmet to Shumla, Tex. This viaduct is 2,180 ft. 
long and 328 ft. above the level of the river ; it consists of 
48 spans, alternately 65 ft. and 35 ft. long, supported on 
steel towers, with the exception of a few at the end, which 
rest on masonry piers. The 65-ft. spans are deck trusses, 
and the 35-ft. spans, over the towers, are plate girders. 
The central span, over the river, is a cantilever 185 ft. 
long. The highest tower is 321 ft. high ; the towers are 
all 10 & 35 ft. at the top. The Phoenix Bridge Company 
is building the bridge. 





THE Old Colony Railroad Company has asked the 
Massachusetts Legislature for permission to use elec- 
tricity instead of steam as a motive power. It is said that 
experiments in this direction are to be made on some of 
the branch lines, for which legislative permission is nec- 
essary. 





On February 1, according to the tables of the Ameri- 
can Manufacturer, there were in blast 305 furnaces with 
a weekly capacity of 192,647 tons of pig iron ; a decrease 
of 5 furnaces in number, but an increase of 1,205 tons in 
weekly capacity, as compared with January 1. As com- 


| pared with February 1, 1891, the statement shows the 


large increase of 31 in the number of furnaces, and of 53,- 
308 tons in the weekly production. 





THE rival projects for bridging the Hudson River at 
New York have had hearings before the Senate Coinmit- 
tee at Washington, but without present result or apparent 
advantage to either. 





A NEw tunnel is now being built under the Thames 
River at Kingston, near London, by the Southwark & 
Vauxhall Water Company, under the direction of its Chief 
Engineer, Mr. J. W. Restler. This Company is building 
a line from Hampton to Nunhead, to furnish additional 
water to the reservoir at the latter place, from which sev- 
eral of the suburbs of London are supplied. With the ex- 
ception ‘of the section under the river, the new conduit 
consists of a cast-iron pipe 42 in. in diameter. In the sec- 
tion under the Thames this single conduit is replaced by 
two pipes each 30 in in diameter. These pipes are laid 
side by side in a tunnel of circular section 9g ft. in diame- 
ter. This tunnel is being constructed on the Greathead 
system, by means of a shield forced through the clay, 
which there composes the soil, and is lined with cast-iron 
sections bolted together in the same manner as the tunnel 
of the City & South London Railroad, and other works built 
on this system. The work is now well advanced, and the 
tunnel will soon be completed. 





THERE are now in Germany only about 600 miles of 
canal against nearly eight times that length of rivers, 
which were originally navigable, or have been made so by 
works of improvement. This condition of things is rapid- 
ly being changed, however, as there are a number 
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of canals. now under construction in that country, and sur- 
veys are being made for others, In the canal and river 
works of Germany no attempt has been made to secure a 
great depth of water, the engineers having generally con- 
tented themselves with a moderate depth, and with design- 
ine poets to carry the largest possible tonnage on a small 
craft. 





OuR contemporary, the Zilectrical World, publishes 
with very little comment the prospectus of Dr. Wellington 
Adams, who proposes to build an electrical railroad be- 
tween Chicago and St. Louis, and to run trains thereon 
at the rate of too miles an hour. The road is to be an 
air line and is to have four tracks, two for through traffic 
and two for local traffic and express freight. The power 
station is to be at the mouth of a coal mine on the line, so 
that fuel can be very cheaply obtained. How the power 
is to be transmitted—by overhead or conduit lines—is not 
stated, but the prospectus says that the entire line will be 
provided with electric signals and lighted at night with 
electric lights, and there will be no possibility of accident. 

The cars will be of the pattern shown herewith, with 
two pairs of driving-wheels, each run by a separate motor. 
The wheels will be 6 ft. diameter, but the car will be low, 
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the body being hung between the driving-axles. The 
plow or wedge-shaped nose in front is to diminish as much 
as possible the resistance of the air at speeds of 100 to 120 
miles an hour. Each car will be complete in itself, hav- 
ing a baggage compartment at one end, its own motors 
and heating and lighting apparatus. 





ONE of the most remarkable steel castings recently 
made is the box-slide for the 12-in. turret mount for the 
battle-ship Puritan, which weighed, when shipped from 
the works of the Midvale Steel Company, 15,547 lbs. The 
Government specifications were : Tensile strength, 65,000 
lbs. per square inch ; elastic limit, 25,000 lbs.; extension, 
15 per cent.; contraction, 25 per cent. The actual results 
of tests made from the casting itself showed: Tensile 
strength, 65,174 lbs.; elastic limit, 31,058 lbs.; extension, 
25.10 per cent.; contraction, 35.04 per cent. The casting 
pos is of box form and not by any means an easy one to 
make. 





NEARLY 5,000 ft. of the water-power tunnel at Niagara 
Falls has been excavated, and the work is progressing 
rapidly, 





THE standard railroad gauge in the Argentine Republic 
is 5 ft. 6 in., but there are now over 2,600 miles of 4 ft. 
8¥% in., or narrow gauge, as it is called there. The long- 
est line of this gauge is the Cordoba-Tucuman, which with 
the Jujuy extension, is 563 miles long. A line lately com- 
pleted is the Cordoba-Rosario, 127 miles in length, with a 
branch of 38 miles. This line runs through a good coun- 
try and connects Cordoba with the port of Rosario. 





NEw railroad construction continues in Uruguay, 
though it has almost entirely stopped on the other side 
of the River Plate. The northern extension of the Central 
Uruguay line is now completed to Rivera, on the line be- 
tween Uruguay and the province of Rio Grande do Sol, 
Brazil. Rivera is 352 miles from Montevideo, the starting- 
point of the road, 

_Not much attention is paid to fast running, however, 

since the time from Montevideo to Rivera is 21 hours, or 
about 163% miles an hour. Time is of less importance 
there than here, however, and the traffic is not heavy 
enough to warrant the running of fast trains. 





THE Dickerson Mine, in Morris County, N. J., has been 
shut down, and will: probably never be reopened, as its 
working no longer pays. This has some historical inter- 











est, as the Dickerson is one of the oldest iron mines in 
America, having been first opened in 1716, It is said that 
iron from this mine was worked up into cannon balls dur- 
ing the Revolution, and the story is at least probable. 
Later it was one of a group of mines, the ore from which 
was worked up into bar iron and other shapes in the 
numerous small forges, each with its trip-hammer worked 
by water-power, the ruins of which can be found all over 
Northern New Jersey. Later still, the ore was sent over 
the Ferro-Monte Railroad to the Morris Canal, and thence 
by water to the furnaces. This ore was always of excel- 
lent quality and in good demand, 





THE Argentine Government proposes to regulate rail- 
road tariffs, and a recent decree directs the guaranteed 
railroads to submit their tariffs to the National Railroad 
Board, which will have authority to approve or to reject 
them and order changes. The Board is instructed to take 
into account not only the expenses and charges of the 
railroads, but also the interests of the people along the 
lines and the possibility of building up traffic. 

The Government has a large direct interest in the ques- 
tion, for the Argentine railroad debt now amounts to 
$80,000,000 gold, and the yearly charge to $4,000,000, 
This is on account of the guaranteed lines only. 





THE Japanese railroad system continues to grow stead- 
ily. In alles there were 222 miles of new railroad opened 
to traffic, and work was begun on new Government lines 
which will be 185 miles long when finished, Charters to 
build 127 miles were issued to private companies, and pre- 
liminary authorizations for 300 miles more were granted. 
Considering the conformation and size of the country, it 
may be said that in a few years Japan will be well supplied 
with railroads. 

THE extent of the street railroad interest in the United 
States may be estimated from a recent report, which states 
that there are 5.783 miles of such roads in operation, hav- 
ing 32,505 cars and employing 70,764 men. The total 
number of passengers carried last year was 2,023,010,202 ; 
being 349.820 per mile of road worked and 62,237 per car. 
Philadelphia is the leading horse-car city, having 277 miles 
of street railroad ; Boston (including Lynn and Cambridge) 
is second, with 238 miles ; Chicago third, with 193 miles ; 
New York fourth, with 181 miles. Four other cities have 
over 100 miles each: Brooklyn, 173; St. Louis, 115 ; New 
Orleans, 113; and Baltimore, 1o1 miles. 


No work is now in progress on the tunnel under the 
Hudson River at New York. The present stoppage is due 
to lack of money, as the work was advancing without diffi- 
culty when it was stopped. 


A NEW type of ship approaching the ‘* whaleback’’ has 
been patented in England by Doxford & Sons, ship-build- 
ers of London, who propose to build cargo steamers on 
this plan. The patent shows a ‘* whaleback"’ with some 
modifications intended to adapt it better to ocean work. 
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A FRENCH FAST LOCOMOTIVE. 








(Condensed from paper by M. Max de Nansouty in Ze Genie Civil.) 





THE Eastern Railroad Company of France has just 
completed the first of 12 locomotives intended to run the 
fast express trains of the line from Calais by way of Laon 
to Basle. This is one of the main lines of Continental 
travel, making connections not only with the Swiss lines, 
but also for Italy by the Gothard Tunnel, and for Austria 
by the Arlberg, and the trains are often heavy, consisting 
of 18 and 20 carriages, including a sleeping car. The 
service has heretofore been performed by engines of the 
Crampton type, but when the trains were heavy it has been 
necessary to use two engines, and the company some time 
ago riage to build a special class of locomotives for the 
work, 

These engines, of which No, 802 is the first, were de- 
signed by M. Salomon, Superintendent of Motive Power, 
and M. Flaman, Chief Mechanical Engineer of the Com- 
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pany. Their object has been to secure great steaming 
capacity, stability at high speeds, and a certain amount 
of flexibility in order to avoid too great shocks to the road- 
bed. Flexibility has been secured by adopting the Ameri- 
can type of tour drivers and a four-wheeled truck ; sta- 
bility by avoiding all overhanging weight and by placing 
the cylinders as near the center of the engine as possible. 

The boiler adopted for these engines is of a new type 
designed by M. Flaman; this boiler was described and 
illustrated in the JOURNAL for January, 1892, page 25. 
To repeat briefly here, it has the barrel entirely filled with 
tubes, and above the main boiler it has a supplementary 





to center of truck is 11 ft. 5} in. One pair of drivers is in 
front and the other behind the fire-box. 

The truck frame is of steel plate. A lateral motion is 
allowed the center-bearing, and is controlled by an elliptic 
spring on each side. In this way the engineers have 
reached the object attained in this country by the use of 
the swing bolster. The truck is shown in detail in figs. 
I, 2 and 3 herewith; the figures given in these are in 
meters, 

The cylinders are placed as_ ear the center of the en- 
gine as possible, and are outside. They are 197 in. in 
diameter and 26 in. stroke. The cylinders are horizontal, 
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FAST PASSENGER LOCOMOTIVE, 


barrel or drum, of somewhat smaller diameter, connected | 


with the main barrel at several points and joined at the 
rear to the outside fire-box casing. An experimental 
boiler of this type was put in one of the old Crampton en- 
gines some time ago, and has worked so well that it was 
decided without hesitation to use it for the new engines. 

In No. 502 the fire-box has been made large in order to 
suit the fuel used, which is slack coal with a mixture of 
about 20 per cent. of briquettes or prepared fuel pressed 
into cakes. The fire-box is 40 in. wide inside and 754 in. 
deep at the front end ; the grate area is 26 sq. ft. There 
is an arch or deflector connected with the water spaces at 
each side. The crown-sheet of the fire box is arched and 
is of corrugated steel ; there are no crown-bars. 

The main barrel of the boiler is 474 in. in diameter and 
contains 323 tubes 1.57 in. in diameter and 14 ft. 11} in. 
long. Theupper barrel or drum is 31}in. indiameter and 
has three connections with the main barrel. 

The total heating surface is: Direct (fire-box), 170.7 sq. 
ft.; indirect (tubes), 1,768.3 sq. ft.; total, 1,939 sq. ft. 
The normal water level is about the center line of the up- 
per barrel. 

These boilers were made with the greatest care. The 
steel plates were all carefully reheated and annealed after 
flanging. The tubes are of mild steel. 

The running gear consists of four coupled wheels 82} 
in. in diameter and spaced 9g ft. 10 in. apart and of-the 
four-wheeled truck. The truck wheels are 424 in. diameter 
and are 6 ft. 23 in. between centers. The total distance 
from center of rear driver to center of forward truck axle 
is 24 ft.4, in. Thedistance from center of forward driver 


EASTERN RAILROAD OF FRANCE. 


but the steam-chests are inclined ; a section of the cylin- 
| der, and a side view, showing the attachments to the 
frame, are given in fig. 4 

The valves are slide-valves of the pattern ordinarily used 
on the road. The valve-motion is of the shifting-link type 
and is placed entirely outside, the eccentrics being carried 
by an arm attached to the crank-pin. In this case this 
was made necessary by the position of the main drivers 
back of the fire-box ; but the placing the valve-gear out- 
side is not uncommon in France. 

The steam-pipes are carried down outside the boiler, 
The position of the cylinders, in fact, requires a some- 
what awkward arrangement of both the steam and 
exhaust-pipes. 

The main rods are g ft. 34 in. long ; they are connected 
to the rear pair of drivers. The guides are double and 
the cross-head is of the box type. 

The engine is 34 ft 14 in. long over all. The weight, 
ready for service, is : On rear or main drivers, 35,830 lbs. ; 
on forward drivers, 36,320 lbs.; on truck, 50,800 Ibs.; 
total, 122,950 lbs. 

The tender is carried on six wheels 48} in. in diameter. 
It is 24 ft. long over all and has a wheel-base of 12 ft. 94 
in. The springs of the two rear pairs of tender wheels 
are equalized. 

The engine is fitted with the Westinghouse air-brake. 
The compressed-air reservoir is placed beside the smoke- 
box, immediately over the truck, and the air-pump is just 
behind it. There are no driver brakes on the engine ; the 
tender has brakes fitted to all the wheels. 

The tender trame is of steel plate. The engine frames 
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are also of the plate type, the main frames being of steel 
plate 1.18 in. in thickness. 

A number of experimental trips made with this engine 
gave the following results : 

1. Trains of 660 tons total weight hauled up along grade 
of o 8 per cent. at a uniform speed of 12} mutes an hour. 

2. Trains of 231 to 242 tons total weight hauled at an 
average speed of 47} miles an hour over an undulating 
section of road, with grades varying from level to 0.3 per 
cent., and having two short grades of 0.6 per cent. 

3. Trains of 154 tons total weight hauled over the sec- 
Peres described above at an average speed of 56 miles an 

our. 

In these statements weight of engine and tender is in- 
cluded in that of train, and the weight is given in tons of 
2,000 lbs, 








The lines include in all 1,726 miles of 3 ft. 6 in. gauge, 
including a large proportion of branches in the mileage. 
In the South Island there is one system, the Hurunui- 
Bluff, with 1,069 miles of road ; in the North Island there 
are four systems: the Auckland, 254 miles; the Napier, 
97 miles ; the Wellington, 91 miles, and the Wanganui, 


215 miles. There are many heavy grades, and on the 
Weilington Section there are 18 miles crossing a mountain 
range worked on the Fell rack-rail plan, and having grades 
as high as 352 ft. to the mile. 

The total cost of the railroads has been $62,033,000, or 
about $35,940 per mile. In 1890 the net earnings were 
$1,863,000, or $1,080 per mile. 

Much of the business is done in competition with sea 
transportation. There is little coal or other heavy freight. 
The kind of business done is shown by the reports for the 
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FAST LOCOMOTIVE, EASTERN 


In regular service these engines will have to draw trains 


a speed of 40 to 45 miles an hour over stretches of con- 
siderable length. The line over which they will work is 
undulating in character, with frequent grades of o 6 per 
cent., or 31.68 ft. to the mile, and some of o 8 per cent. 
The road-bed is excellent; the rails are of the Stevens 
type, and not heavy, being for the most part about 60 lbs. 
to the yard. 

It should be said that in designing these engines, MM. 
Salomon and Flaman considered the compound type, and 
finally decided not to adopt it, their reason being that the 
complications required by the additional cylinders and 
valves were not desirable in locomotives intended for such 
service. In this conclusion they differed from M. du 
Bousquet, Superintendent of Motive Power of the North- 
ern Railroad of France, who has adopted the four-cylinder 
compound type for the heavy fast engines on his road. 


» 


NEW ZEALAND RAILROADS. 








AN interesting paper on the railroads of New Zealand 
was recently read before the Australian Association for 
the Advancement of Science, by Railway Commissioner 
J. P. Maxwell. Nearly all the New Zealand lines have 
been built and are worked by the Colonial Government, 
and have been located rather with the intention of aiding 
in the development of the country than of realizing an im- 
mediate profit. Nevertheless they are now realizing about 
3 per cent. interest on their cost. 

















RAILROAD OF FRANCE. 


| year named, when the average passenger journey was 
of 220 to 240 tons total weight, and will have to maintain | 


11.3f miles and the average freight haul 28.17 miles ; the 
average treight train load was only 17.35tons. The state- 
ment shows for the whule mileage a yearly average of 
1,548 train-miles, 32,796 passenger-miles, and 26,859 ton- 
miles per mile of road. 

Some interesting particulars are given below from Mr. 
Maxwell's paper : 


The character of the rolling stock is now tolerably uniform. 
The carriages in use are for the most part of the American 
type. The goods stock is mostly four-wheeled, that being best 
adapted to the light traffic, but a certain proportion is of Amer- 
ican type. A capacity of 6 tons to a non-paying load of 3} 
tons is general, and in the American types a capacity of 16 
tons to a non-paying load of 7 tons. All the stock has oil- 
boxes. 

The locomotives, for the most part, are small types of en- 
gines, fit for light traffic on steep grades with sharp curves. 
As a rule, they have under 20 tons on the coupled wheels. The 
heavier types are eight-whe-l coupled tender-engines, with as 
high as 27 tons on the coupled wheels, suitable for minimum 
curves of 74 chains radius. The use of bogies, compensating 
levers, balanced slide-valves, and sight-feed lubricators has 
been generally introduced. American or Russian oils are 
chiefly used for lubricants. The average mileage per engine is 
about 14,000 miles per annum, a very low result, due to short 
services and long-standing hours. The average cost per engine- 
mile for all locomotive expenses is 19.1 cts. This average in- 
cludes the Fell engine services on the Rimutaka incline of 1 in 
15, which has a center rail for about 24 miles, The Fell engines 
weigh 36 tons, and draw a gross load, exclusive of their own 
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weight, of 70 tons up I in 15 at about fivemilesan hour. These 
engines ran 17,900 miles in one year, being 624 days in steam, 
and costing 92 cts. per engine-mile. 

Methods of working are uniform throughout the colony. 
Unskilled wages cost $1.56 and skilled wages $2 to $2.63 per 
day of eight working hours. 

The extreme speed of trains between stations is fixed at 36 
miles per hour. 

The Winter block-system is in use on certain parts of the 
lines where the traffic and other circumstances make it 
necessary. 

The rails are, for the most part, of 40-lb. iron and 53-Ib. 
steel. Some 30 lb. rails have been used on branch lines. All 
renewals are made in 53-lb. steel. 

Structures and buildings are chiefly of wood. Combined 
wood and iron bridge-trusses are largely used. The bridging 
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is very extensive in some instances, as in the Rakaia, Rangi- 
tata, and Waitaki, the river-beds being nearly a mile in width. 

There are no difficulties from frost or snow, but extensive 
floods have to be dealt with occasionally. 

The cost of improvements in renewing iron rails with 53-lb. 
steel rails, in reconstructing improved types of rolling-stock, 
and more permanent structures is borne by the working- 
expenses. This makes the expenses appear heavier than they 
otherwise would do. 

The average age of the lines is a little over 12 years. The 
full average cost of renewals will not, therefore, be reached un- 
der three or four years more. The cost of renewals of rails and 
sleepers and new works is about one-third of the whole cost of 
the maintenance of way and works. 

The expenses of maintenance of the railways under consider- 
ation, of $610 per mile, must be considered very low under 
these circumstances. 

The average number of hands employed is 2} per mile in all 
departments, The stations are very numerous—more so than 
the traffic justifies ; about one-half of them only are manned. 


It would seem from the statements that the roads are 
worked carefully and as economically as possible. New 
Zealand is largely a pastoral and not a grain-raising coun- 





try, and this, with the absence of large deposits of coal and 
other minerals, makes it probable that the population will 
never be dense, and that the railroads will never have a 
very heavy traffic. Probably the system of light roads 
adopted there will prove to be sufficient for the needs of 
the country for many years to come. 
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THE UNITED STATES NAVY. 








THE possibility of war with Chile caused much activity 
in the Navy Department, and the work which was actually 
done showed how quickly the ships we have can be put on 
a war footing. As nearly all of them are simply cruisers, 
however, the occasion served to show that the battle-ships 
now in progress are needed, if we are to have war at all. 
These, with two or three torpedo cruisers, seem to be the 
vessels most required. 

The Navy Department chartered the steamship Ohio 
with the view of fitting her out as a floating machine-shop 
—da very necessary adjunct to a fleet of modern war-ships. 
The building of a ship specially fitted for this purpose 
would seem to be desirable. 





THE armored cruiser Mazne, at the New York Navy 
Yard, is now ready for her armor-plates. Theside armor, 
Io in, in thickness, is to come from the Bethlehem Iron 
Works, and the 8-in. plates for the turrets are in course 
of manufacture at the works of Carnegie, Phipps & Com- 
pany, near Pittsburgh. 

The boilers of the Maine are now being put in place ; 
and the engines, which are all ready, will be in the vessel 
before long. 


THE cruiser Cincinnati, one of the two 3,000-ton ships, 
is now so well advanced at the New York Navy Yard that 
she will probably be launched in June next. Some delay 
in the work has been caused by slow delivery of the plates 
for the protective deck. The engines for this vessel and 
those for the Raleigh, which is being built at the Norfolk 
Yard, are now well advanced, and the boilers will soon 
be ready. 


ORDERS have been given to fit out the Vesuvius for an- 
other test of her pneumatic dynamite guns. The trial is 
to take place at an early day under the supervision of a 
special board of naval experts in ordnance, and in addi- 
tion to a readjustment of the gun-working valves of the 
middle and port guns and changes in them, the projectiles 
have to be made for the test. These are being made at 
the John Russell Machine Works, Springfield, Mass. 
There are 75 to be made, at a cost of about $150 each ; 
each of them will be 8 ft. in length. There are two spe- 
cial reasons for making this test, one of which is to deter- 
mine whether the vessel shall remain a dynamite cruiser 
or be transformed into a torpedo cruiser for more effective 
war service ; and the other is that the Secretary of the 
Navy may determine whether her duplicate, for which 
Congress provided, shall be built. 
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THE ENGINEERING CONGRESS OF 1893. 








THE Executive Committee of Engineering Societies has 
issued a circular in relation to the Engineering Congress 
proposed in connection with the Columbian Exposition 
next year. The substance of the circular is as follows, 
after referring to the organization of the ‘* World’s Con- 
gress Auxiliary :”’ 

The General Committee has proposed a plan for the 
organization of the Congress and its classification in seven 
general divisions, which will work separately, but meet 
together on occasion. The following list of. subdivisions 
indicates the classification, It is proposed to assign the 
work of organization and management of the various divi- 
sions as stated below : 

Division A, Civil Engineering, to American Society of 
Civil Engineers ; Division B, Mechanical Engineering, to 
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American Society of Mechanical Engineers ; Division C, 
Mining Engineering, to American Institute of Mining En- 
gineers ; Division D, Metallurgical Engineering, to Ameri- 
can Institute of Mining Engineers ; Division E, Electrical 
Engineering, to American Institute of Electrical En- 
gineers ; Division F, Military Engineering, to Engineer 
Officers, U. S. A.; Division G, Marine and Naval En- 
gineering, to Engineer Officers, U. S. N. 

The order of proceedings, and the list of subjects from 
which selections may be made for the work of the Con- 
gress, are tentative, and suggestions are cordially invited. 

There will probably be occasion for several joint ses- 
sions of two or more divisions, to discuss questions of gen- 
eral interest ; and these, together with the programme and 
the order of ‘papers and discussion—to avoid duplication 
or mutual interference—will be in immediate charge of 
the General Committee of the Auxiliary, in consultation 
with the officers of the several divisions. 

It is desired that the various bodies to whose care these 
several divisions are entrusted shall take early steps 
toward organizing their division. Having already their 
own organizations and established relations, they are in 
the best position to begin the preparatory work at once, 
and to prosecute it to a successful termination with scarce- 
ly any expense. 

The usual plan heretofore in vogue for organizing Inter- 
national Congresses in Europe has been to appoint in ad- 
vance a number of Honorary Presidents, who act virtually 
as patrons, two Chairmen and four to six Vice-Chairmen, to 
provide for unexpected disabilities ; four or five Honorary 
Secretaries and one General Secretary ; also an Advisory 
Council comprising both home and foreign members ; in 
addition to which foreign and domestic kindred societies 
have been invited to send delegates to the Congress. 

The various engineering societies to whom the several 
divisions are assigned may either pursue this plan, or they 
may, if they prefer, organize the division through their 
own regular officers, making such additions thereto as 
suggest themselves, to give a representation to kindred 
organizations, etc. They may also prefer to have this 
Congress take the place of their regular summer meeting. 
including therein all local societies and delegates of en- 
gineering societies throughout the world. 

All this may be done subject to approval by the General 
Committee of the Auxiliary, as seems best to each society ; 
but the important part of the work to be done would 
appear to be to provide in advance for the selection of in- 
teresting subjects for discussion ; the preparation of analy- 
ses of subjects, and the perfecting of arrangements which 
will insure desirable contributions to the discussion ; also 
the securing of valuable voluntary papers, their examina- 
tion, etc., and arranging for their discussion, 

These papers should be invited from engineers all over 
the world, in order to make the Congress truly interna- 
tional, and should preferably treat of new and important 
constructions, machines, processes, methods, etc., provid- 
ed they are in actual use, or experiments and investigations 
including proposed standard of tests and measurements. 
Advance copies or abstracts will be printed at the expense 
of the ** Auxiliary’’ or of the Associated Engineering So- 
cieties, as may hereafter be determined, and the papers 
and discussions or translations thereof, if the original be 
in French, German, Spanish, etc., may be included-in the 
transactions of the society organizing the division. It is, 
moreover, expected that they will also be printed in the 
publication contemplated by the ‘* World’s Congress Aux- 
iliary,’’ which is to furnish also the halls and rooms for 
holding the Congress. 

Mr, E. L, Corthell is Chairman of the Executive Com- 
— Mr. Charles C. Bonney is President of the Aux- 
iliary. 
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i THE PENNSYLVANIA RAILROAD RELIEF 
FUND. 








(From the Pennsylvania Railroad Men’s News.) 





ONE of the newest departments in railroad service in 
this country, and one in which a corporation most clearly 
shows its interest in the well being of its employés, is the 
Relief Department. 





This department has the physieal happiness of the rail- 
road employés who are connected with it as its chief ob- 
ject, and pays to the deserving disabled and the benefici- 
aries of the deceased certain specified sums of money. 
The source from which all such payments issue is called 
the Relief Fund, and those entitled to its benefits are 
** members of the Relief Fund.” 

The largest relief fund in the world is the one connected 
with the Pennsylyania Railroad. It has more than 27,000 
of the employés of that road interested personally in its 
conduct. This interest is caused by the fact that every 
contribution paid by them goes to aid their own or their 
fellow-member's family in times of distress. They are the 
sole owners of the fund. 

In many respects the association of the members in this 
fund is similiar to mutual benefit societies, which are 
numerous throughout the country ; and in this, asin other 
societies, each member sees that his disabled neighbor is 
properly reported and receives the benefits due him, and 
that no fraudulent cases of disablement are allowed to 
draw benefits from the fund; in this work he is doing 
what is entirely proper, in guarding alike his own and his 
neighbor’s investments. 

When members are disabled they are paid benefits from 
the fund they have helped swell. This obviates the 
humiliating necessity of old—that of passing a subscrip- 
tion paper about, soliciting contributions for some poor 
man who had been injured or sick. 

The lines of road comprising the Pennsylvania system 
are divided into 21 districts, called Medical Examiners’ 
Districts, and are in charge of 35 medical men. At places 
where very large numbers of employés reside, or in dis- 
tricts containing a large mileage, several medical examin- 
ers are stationed. In the Philadelphia office, near Broad 
Street Station, are three, one or more of whom is on duty 
day and night. There are also three in the Pittsburgh 
office, and two each at Jersey City, Trenton, Baltimore, 
Columbia, Harrisburg, Williamsport, Kane, Lewistown, 
Altoona and Derry. At other places but one is stationed. 
In addition to cases occurring in the towns in which these 
offices are located, medical examiners are required to re- 
port on cases of disabled members residing along the lines 
of the road that may be included in their districts. 

The amount of benefits paid to members vary according 
to the amounts of their contributions. Thus, if a man 
pays a monthly contribution of 75 cents, he is entitled to 
40 cents per day if disabled by sickness for a period of one 
year, in which time he would receive $146. If his disable- 
ment is caused by an accident he is entitled to 50 cents 
per day for a period of one year, in which time he would 
receive $182.50, and after the expiration of the year, as 
long as the disablement may continue, even if it be for 50 
years, he is entitled to 25 cents per day. If death should 
occur during disablement, whether by sickness or acci- 
dent, the beneficiary receives $250. These figures are all 
the lowest. If the member contributes a larger amount 
each month, sick and death benefits are correspondingly 
increased. The largest amounts of benefits paid are: for 
sickness, $1.20 per day ; for accident, $2.50 per day ; and 
for death, $2,500. During the continuance of disable- 
ments contributions are not payable. 

Since the commencement of the operations of the Relief 
Department--early in 1886~—more than $1,996,183 have 
been paid to disabled employés who were members of the 
Reliet Fund, to widows, orphans and other beneficiaries 
of members who have died. 

The method of collecting contributions is better than in 
any of the mutual benefit societies which are to be found 
everywhere, because a member always has his contribu-- 
tion made on the pay-roll, never giving him any thought or 
trouble. As soon as he signs his application his contribu- 
tions commence without any attention on his part, and he 
is always ‘‘ beneficial."’ Members of other beneficial 
orders are often deprived of benefits because their assess- 
ments have not been paid. The Relief Department has 
made a great improvement in this matter. 

The principal office of this Department is in Trenton, 
N. J., where the Superintendent's office is located. Both 
the Superintendent, Mr. J. A. Anderson, and the Assistant 
Superintendent, Mr. Holmes D. Ely, are railroad men of 
much experience, 
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A NEW bee saermcmican’ FREIGHT LOCOMO.- 





THE accompanying illustration is from a photograph of 
a freight engine of the consolidation type, one of a num- 
ber recently built by the Rogers Locomotive & Machine 
Works at Paterson, N. J., for the Illinois Central Railroad. 

The boiler is 62 in. in diameter at the smoke-box end ; 
it has 236 tubes 2 in. in diameter and 11 ft. 10,5; in. long. 
The fire-box is of the Belpaire type, the inside fire-box 
having no crown-bars, being supported by radial stays 
exten ing to the outer crown-sheet. The fire-box is 33 
in, wide inside and Io ft. 2 in. Jong; it is 71} in. deep at 
the front and 62} in. at the back end. The heating sur- 
face is: Fire-box, 171 sq. ft.; tubes, 1,482 sq. ft.; total, 
1,653 sq. ft. There is a fire-brick arch in the fire-box, 
supported bystuds. The fuel used is soft coal ; the usual 
working pressure is 165 lbs. The grate area is 28 sq. ft. 
The boiler is fed by two No. g Monitor injectors. 

The engine has eight driving-wheels connected and a 
two-wheeled swing-bolstertruck. The driving-wheels are 


Fig. 2, 








gineer Pietro Bonato, before the Italian Society of En- 
gineers and Architects ; from this paper the article below 
is condensed. 

The ancient structure, which was known at various 
periods as the Palatine, the Senatorial and the Rotto 
Bridge, has a,long and interesting history. It is recorded 
by Titus Livius that a bridge over the Tiber existed at this 
spot in the year 192 B.C., and it is not improbable that it 
was the first one built across the river. At any rate, on 
this site was built the first stone bridge, which was begun 
under the Censor M. Fulvius in the year 179 B.C., but was 
not completed on account of many delays until 151 B.Cc., 
under the consulate of P. Scipio and L. Mannius. During 
the 28 years, however, the work was solidly done, for it 
kept its place until 208 A.D., when it was partly rebuilt 
by the Emperor Probus. Nothing more is recorded until 
1230 A.D., when it was partially destroyed by a flood, and 
a new or partly new bridge was ordered built by Pope 
Gregory XI. Sometwo centuries later it was again partly 
wrecked, and was rebuilt under Pope Julius III. in 1552, 
when no less a person than Michelangelo Buonarotti was 
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THE PALATINE BRIDGE OVER THE TIBER IN ROME. 


56} in. in diameter, the wheel centers being 49} in. and | 


the tires 34 in. thick. Six of the driving-wheels have 
flanged tires ; the main drivers have plain tires 6} in. on 
the face. The driving-axle journals are 8 in. in diameter 
and gt in. long. The truck wheels are 33 in. in diameter, 
and have wrought-iron centers and Kruppsteel tires. The 
driving wheel-base is 16 ft. 9 in., and total wheel-base is 
24 ft. 5 in. 

The cylinders are 21 in. in diameter and 24 in. stroke. 
The valve motion is of the ordinary shifting link type ; the 
eccentrics have 54in. throw. The main steam pipe is 8 
in. in diameter. The steam-ports are 1} x 18 in., and 
the exhaust-ports 2} x 18 in. The guides are of the 
double-bar pattern, with under-hung cross-head. 

The engine is fitted with the Westinghouse automatic 
brake for tender and train, and has the American driver 


brake. Theengine springs are the Pickering make. The 
U.S. metallic packing is used. 
The weight of the engine light is 123,670 lbs. Ready 


for service it weighs 137,300 lbs., of which 118,600 lbs. 
are See on the driving-wheels and 18,700 lbs. on the 
truck. 

The tender is carried on two four-wheeled trucks; the 
tender axle journals are 4} in. in diameter and 8 in. long. 
The tank will hold 3,850 gallons of water. 

The engine is an excellent type of recent practice for 
heavy freight work. 
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THE PALATINE BRIDGE AT ROME. 








_In the improvements made by the Italian Government 
since Rome became the capital of the kingdom, it has 
been necessary to replace some very ancient structures 
by modern ones. Among these is the Palatine Bridge 
across the Tiber, which was lately completed, and which 
is described in a very interesting paper read by the En- 





concerned with the plans, In 1575, and again in 1508, it 
was necessary to rebuild the structure in part after heavy 
floods in the Tiber, but from the last-named year until 
1854 it stood unharmed. In that year part of the ancient 
structure fell, and was replaced by an iron suspension 
bridge. 

In readjusting the streets of Rome, however, it was 
found best to remove the eld bridge and replace it entirely, 

















the new structure being upon a slightly different site, in 
order to open up a more direct line of communication be- 
The 


tween the streets on the opposite sides of the Tiber. 
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change in site is shown in fig. 1 herewith, which is a map 
giving the position of the bridge. 

As shown in this map, the bridge crosses the river at an 
angle, although its general direction is nearly at right 
angles to the course of the stream below the bend, the 
beginning of which is indicated. In order to present the 
least possible resistance to the floods for which the Tiber 
is noted, and also to interfere as little as possible with 
boat navigation, the piers were placed at a considerable 
angle to the axis of the bridge. 

n order to keep the piers as nearly as possible at right 
angles with the current, each was placed at a different 
angle, The angles made by the axis of the bridge with 
the axes of the several piers is: Right abutment, 41° 38’ ; 
first pier, 48° ; second pier, 50° 33” ; third pier, 62° 17’; 
fourth pier, 65° 46’; left abutment, 74° 18’. 

The bridge itself is a continuous lattice girder, 506.50 
ft. in length on the center line. It is supported on two 
abutments and four piers, being thus divided into five 


ers 
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The beige has a main roadway 51.5 ft. in width, and 
two sidewalks, each 6.5 ft., making the total width be- 
tween the railings 64.5 ft. For the roadway the floor- 
beams carry a system of troughs of iron, shown in section 
in fig. 4; these support a bad of gravel on which the pav- 
ing blocks are laid. The sidewalks are of asphalt, laid 
on a bed of gravel resting on sheet-iron plates with large 
corrugations, as also shown in section in fig. 4. Proper 
gutters are provided at the edge of the roadway for carry- 
ing off rain-water. 

At the left end of the bridge a staircase is formed in the 
abutment, by which foot-passengers can descend to a land- 
ing stage, also formed in the abutment, just above the 
usual water level. 

In designing this bridge regard had to be taken of the 
works in progress for regulating the Tiber; this deter- 
mined to some extent the focation of the piers. The gen- 
eral location was so made as to continue the Via Lunga- 
retta across the river in a straight line, doing away with 
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THE? PALATINE BRIDGE OVER THE TIBER. 


spans, the lengths of which, measured on the center, are: 
98.25 ft.; 104.25 ft.; 101.75 ft.; 104.25 ft.; 98 ft. 

The piers and abutments are of Maddalena granite, 
and are founded on caissons sunk through the mud and 
silt of the river bottom toa solid foundation. The cais- 
sons are rectangular in form and are made of iron; the 
were sunk by the pneumatic process and filled in wit 
concrete. The depth to the bed-rock varied, and the dis- 
tances to which the several caissons were sunk, measuring 
from the ordinary water level, was: Right abutment, 
33.6 ft.; first pier, 33.4 ft.; second pier, 52.4 ft.; third 

ier, 56.0 ft.; fourth pier, 46.3 ft.; left abutment, 268 ft. 
The depths below the river bed varied from 17.2 to 36.6 ft. 
A general elevation and plan of the bridge are shown in 
figs. 2 and 3. 
~ The caissons for the abutments are both 26.3 ft. in 
width ; those for the four piers are all 18 ft. in width, but 
vary in length from 994 to 121.6 ft. The piers are all 
16.4 ft. in width on the bottom course, but vary slightly 
in length. The shape adopted was to oppose as little re- 
sistance as possible to the current, which is very strong in 
time of floods. No protection against ice was needed, as 
the Tiber does not freeze. 

The superstructure consists of four main trusses of the 
riveted lattice type spaced 13.4 ft. between centers, and 
two outside trusses of lighter construction under the side- 
walks ; the centers of these are 12.1 ft. from those of the 
outer main girders. The two middle main girders are 7.3 
ft. in depth ; the two outer main girders 7.9 ft., and the 
light outside trusses 8.4 ft. 

The cross-bracing is shown in fig. 4, which is a half 
cross-section of the bridge on a larger scale. The water 
and gas pipes are carried under the sidewalks on brackets, 
as shown at A and 2. The floor-beams are also shown 
in fig. 4; at the outer ends they are covered by ornamental 
caps of cast iron, and support the posts for the hand rail- 
ing. 





the awkward turn required in crossing the old bridge, 
while at the same time it was necessary to avoid any in- 
terference with the temples of Vesta and Fortuna, at the 
left-hand end of the bridge. This has been successfully 
accomplished. 

Similar difficulties, however, have been encountered 
everywhere in the extensive works now being carried out 
by the Italian Government and the Municipality of Rome. 
Many changes were necessary to improve the sanitary 
conditions, to make Rome a city of modern appliances, 
and to provide properly for its increasing population ; but 
at the same time there has been a constant effort to pre- 
serve all the ancient monuments which give the city its 
historic interest. 

It may be added that Signor Bonato’s paper is accom- 
panied by detail drawings, strain-sheets and full calcula- 
tions, making a very complete account of the structure 
under consideration. 
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ENGINEERING FOR LUMBERMEN. 








(Paper read by Mr. A. J. Teed, before the Michigan Engineering Society.) 





ENGINEERING for lumbermen, so far as its special 
features are concerned, is a growth almost entirely of the 
last 1o years. Fifteen or 20 years ago the lumbermen of 
Northern Michigan had very little use for a surveyor. In 
fact, the less they saw of one, the happier they were. 
Land was cheap ; timber was cheap ; and no one wanted 
to know where his lines were, nearer than the landlooker 
could show him ; and as for the engineer, they had no use 
for him. As timber increased in value, so increased the 
anxiety of the lumberman to get every tree that belonged 
to him ; and he knew too well by experience the conse- 
quences of taking a tree that he did not own ; hence ac- 
curate land surveying has taken the place in the woods of 
the guess-work methods of 20 years ago. 
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A dozen years ago the logs were mostly hauled on the 
snow over well-graded and finely constructed sleigh roads, 
the laying out and construction of which, though well and 
neatly done, required no greater skill than was to be 
found in any well-regulated lumber camp. 

That is all changed now ; most of the timber to-day is 
mae over logging railroads, often from 25 to 30 miles in 
length. 

In new counties also, around the mills, villages spring 
up. The lumberman’s engineer, in connection with lay- 
ing out a railroad and mill site, is often called upon to 
stake out atown. I have not unfrequently been required 
to survey land, run railroad lines, and stake out village 
lots, all in the same day, and with the same set of instru- 
ments. 

THE EMPLOYER, 


The engineer usually has very little to do with the pro- 
prietor of the timber. Sometimes he does not even see 
him, The man the engineer has to deal with is the gen- 
eral superintendent. This man is usually intelligent, well 
posted in his business, a good judge of human nature, and 
withal a very pleasant man to deal with. 

In all minor details, the engineer is generally left to the 
exercise of his own judgment. But the superintendent has 
a very definite idea of what he wishes to accomplish, and 
he can very quickly tell whether or not his engineer is 
equal to the emergency. It is useless for an inexperienced 
fraud to impose himself upon the superintendent of a lum- 
bering firm. His inability will very soon be discovered, 
and he will be invited to move on to another job. 


CHARACTER OF THE LUMBERMAN’S ENGINEER, 


The lumberman’s engineer must be a thoroughly com- 
petent land surveyor, always ready for any emergency, and 
must never make any mistakes. In railroad matters, the 
engineer must not only understand the principles of locat- 
ing a railroad, but he must be well posted in the peculiar 
requirements of a logging railroad. He must know what 
grades and curves are admissible ; how much it will be 
advisable to expend in grading his road ; and how he can 
reach the timber so that it can be the most economically 
moved. 

He has not only to consider the route as to the cheapest 
and best place to build a railroad, but he must also consider 
how the logs can be the most economically placed on the 
cars. It is not always the cheapest railroad to build that 
is the cheapest for lumbermen. The expense of getting the 
logs on the cars is often more than that of hauling. A 
difference of 5 cts. per M. on skidding and loading will 
often pay for building a long piece of road. 

I laid out a road for a Manistee lumberman last sum- 
mer where a difference in cost of 5 cents per M. in getting 
the logs to the mill would amount to over $10,000. We 
had a choice of three routes, and the problem was not only 
to decide which of the three routes would take the logs 
most economically to the river, but as there would be a 
difference in the cost of driving the logs on the river and 
of hauling the supplies to the camps, according to which 
route was taken, this also had to be considered, 

The pine lay in a belt two or three miles wide, and about 
eight miles long, parallel with the Manistee River, and 
about five to six miles distant. It was necessary to look 
over this whole tract of country both with a view of deter- 
mining the relative cost of building the road, and of haul- 
ing the supplies by the different routes. We solved the 
problem, but we were greatly facilitated in doing so by the 
stubbornness of a Dutchman who stoutly refused to allow 
us to build the railroad over his valuable piece of sand. 

The lumberman’s engineer must know many things not 
found in the books, and many things that he can learn only 
by experience ; and that experience is too often Jearned at 
the expense of the lumberman. 


KIND OF TOOLS NECESSARY, 

In going to and from his work the engineer has fre- 
quently to ride 30 or 40 miles in a buggy over a rough 
road, and it is convenient not to be loaded down with any 
more tools than are absolutely necessary. For this pur- 
pose a light transit with level attachments and a good 
needle is the best instrument ; with this one can do any 


kind of work required, and it is not convenient to be en- 
cumbered with two instruments. A 1oo-ft. chain is the 
best for measuring. It is well to carry along a tape to be - 
used when accuracy is required. As the assistants fur- 
nished are always inexperienced men, it is necessary to 
use a self-reading rod, which for the sake of portability 
should fold up to a length not greater than 7 ft. or 8 ft. and 
be capable of being extended to 12 ft. or 16 ft. 

About all the other tools absolutely required are a pocket 
compass, a hand level, a pocket set of drafting tools, a 
supply of profile paper, a little quinine, and a good supply 
of oil of tar. The last article is sometimes quite as neces- 
sary as the transit. 


METHODS OF WORK, 


In methods of work, engineering for lumbermen pos- 
sesses these characteristics: Firs¢, that the work be 
rapidly done, No puttering or fussing over some ideal 
nicety can for a moment be tolerated. Second, while the 
work does not require extreme accuracy, the engineer, 
like Gillespie’s needle, must never be very wrong. The 
work must be done on correct principles. A good needle 
line and chain measurement, if the method is correct, will 
never get the lumberman or his engineer into any trouble. 
The engineer must go fast and go right. Unlike farm 
lines, the lumberman makes no attempt to perpetuate his 
lines and corners after the timber is cut. As soon as the 
timber is removed the fire runs through the woods and 
soon obliterates all traces of the survey. The Govern- 
ment corners, of course, should be carefully perpetuated ; 
but it is not worth while to spend much time on the in- 
terior corners. They can be better set when they are 
wanted, if they ever are. 

In railroad building I generally commence my work b 
taking a pocket compass, a hand level, one assistant wit 
an axe, and look the country carefully over, blazing those 
places that seem to be the proper places for the railroad, 
When | have thus gained a general idea of the country, I 
run a random line where it appears to be the best ground, 
and take a level on it. And then, in the evening, so as not 
to take the time of my assistants, I construct from the notes 
of my random lines, if the grades are satisfactory, a set of 
notes from which I can locate my line just where it is 
wanted, with no further calculations than can be made 
mentally in the field. 

In running the random lines I nete all those places 
where the line must pass, and in locating run the curves 
with reference to these points. 

For example: suppose I have been running a 4° curve, 
and when I get around parallel with my next tangent I 
find I am 10 or 20 ft. to one side; instead of going back 
and re-running the curve, I note what change in the course 
of the tangent would be necessary to carry me through the 
next pass, J then lengthen or shorten my curve sufficient 
to make the requisite change in the next tangent and go 
ahead. For this work I find a good set of traverse 
tables very convenient. After my line is located I take my 
levels, and that is often the last I ever see of it. 

Except in rare cases no cross-section or calculation of 
earthworks is ever made. Nothing but the center line is 
staked out ; of this I furnish the foreman of the camp a pro- 
file with the cuts and fills for each station marked on in 
figures, and the foreman or his grader works out the line 
with no further assistance from the engineer. 


GRADES AND CURVES. 


As to what grades and curves are admissible on a log- 
ging railroad it is difficult to give accurate data, so much 
depends on the circumstances. The engineer must find 
out what kind of engine it is proposed to use, how much 
pine it will be necessary to haul in a day, the total amount 
of pine to go over the road, and, lastly, the size of his pro- 
prietor’s pocket-book ; for frequently the lumberman does 
not think himself able to build such a road as the engineer 
might think the most economical. : : 

As to curves, any curve on a steep up-grade is very ob- 
jectionable ; and a sharp curve at the foot of a steep down- 
grade should always be avoided. If a train gets to slip- 

ping down a steep grade with a sharp curve at the foot, it 
\ is very liable to jump the track. A 4° curve on the whole 
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is a very good curve ; it is not so sharp as to be objection- 
able, and is very easy to run, From that up to 8° or 10° 
will be allowable where there is not much grade. Fora 
direct-action engine on the main line I would never put in 
a curve sharper than 8° or 10°, and never sharper than 4° 
or 5°, unless the nature of the ground requires it. With 
a geared engine, when the ground requires it, a 16° curve 
can be worked over with perfect safety by running slow. 

On a road where I did some work an engineer put in a 
16° curve at the foot of a long grade where it was desir- 
able to run rapidly. The ground 





8 cars up 3-ft. grades for its tegular trains. I have seen a 
Ig-ton Mogul engine haul Io cars up a 24-ft. grade at the 
rate of 8 miles per hour, but this same engine in trying to 
come up a 4-ft. grade with 3 cars slipped and went to the 
bottom. 

The best work of which I have any accurate data is 
being done on a road that I surveyed this summer. This 
road goes over a hill 150 ft. high. The last 1,200 ft. of 
the up-grade is 3 ft. per 100, The first half of the down- 
grade is 2 ft. and the last half is 3 ft. per 100, with two 16° 





was level, and a 2° or 3° curve 
could have been laid as easily as 
the one he laid. More accidents 
have happened on that curve by 
engines and cars jumping the 
track, not to speak of loss of 
time in being obliged to slowup | 
the train in going around the 
curve, than the time of the engi- 
neer was worth for a year. 

+ In regard to grades, so much 
depends on the character of the 
engine used that nodefinite rules 
can begiven, And yet it is often 
very desirable to know just what 
can be done in particular cases. 

This can be answered best by 
giving a few examples of what 
has been actually done, and | 
leave the engineer to draw his | 
own conclusions in his particu- 
lar case. 

With regard to engines, the 
Shay geared engines will haul a 
greater load over a hill than any 
other form with which I am 
acquainted, but they are slow. 
I have seen one of these engines, 
about 12 tons, haul 2 to 3 cars up 
a4and 5-ft. grade and handle 
6 to 8 cars down a 5-ft. grade 
with no accidents. This same 
engine has for the last two years 1° 
been successfully working a L 
train of 15 cars on a long down 
grade of 2.2 ft. They have never 
had any accidents since the 
track was properly ballasted, 
but [ do not think it would suc- 
69 if the grade were over 2} 

t. 

Another of the geared engines 
of 7 tons pulled all the pine of 
a half section over a hill where 
the grades run from 6 to 9g ft. in 
100; but it could not haul over | 
one or two cars, and sometimes 
not that. When the track was 
wet, the down grades were not 
safe, and they had a good many 
accidents. One of these engines 
will do very good work switch- 
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ing over hills of 4 to 5 ft., but on 
the main line, when a full train 
is to be hauled, the grades 
should be less than 2 ft. up and | 
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24 down. 

On another road, where they 
use a I2-ton Porter engine, 
there is a grade of 1 ft. with a 4° curve at the top; total 
raise, 20 ft. The regular train is 15 cars, but when the 
track is wet the engine cannot make the top of the hill 
without taking a run of at least half a mile. Onthis same 
road with a 14-ton Porter engine they can haul up a 1-ft. 
straight grade 30 cars when the track is dry, but will some- 
times stick with 20 cars when the track is wet. But ona 
1.6-ft. straight grade this same engine makes two trips for 
18 cars, 

On another road a Boulehis engine, 22 tons, hauls 6 to 





LIGHT:-HOUSE ‘FOR OLD ORCHARD SHOAL. 


curves. Over this hill a Shay geared engine of 30 tons on 
the drivers, with three 10 X 10-in. cylinders, is daily draw- 
ing 15 cars of 2 to 3 M. feet each. This engine can draw 
2 cars up 27 ft. in 300. 

These cases which I have cited are all extremes, and to 
be recommended only when the necessity of the case re- 
quires it. My rule is to keep the track as near the surface 
of the ground as I can for economy’s sake; but I never 
put in any curves or grades that I do not know are per- 
fectly safe without first consulting my employer. 
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THE OLD ORCHARD SHOAL LIGHT-HOUSE. 


THROUGH the courtesy of Major D, P. Heap, U. S. En- 
gineers, the Engineer of the Third Light-house District, 
we have received the plans and specifications of the light- 
house shortly to be built on the Old Orchard Shoal. These 
plans and specifications are unusually full, giving the work 
down to the minutest details, and the drawings are espe- 
cially good and complete. We regret that we have not 
the space to present more of them here. 

The accompanying illustration, which is reduced from 
Plate 1 of the specifications, is a section through the cen- 
ter of the structure, and shows the general form and con- 
struction, with the principal dimensions. 

Old Orchard Shoal, on which the light-house is to be 
built, is situated in New York Lower Bay. The site 
selected for the light-house is on the southern extremity 
of the shoal, about 534 nautical miles N. W. % W. from 
Sandy Hook Main Light, in a minimum depth of 17% ft. 
at low water. The tides at this place have a mean rise 
and fall of 5% ft. Borings made at the site show that the 
surface of a stratum of fine gravel, upon which the founda- 
tion pier is to rest, lies at a depth of 7 ft. 8 in. below the 
surface of the shoal, being covered by a mixture of sand, 
small shells, and mud. 

The structure will consist of a circular foundation pier, 
supporting a three-story circular dwelling, a veranda with 
boat-davits, a circular parapet, and an octagonal lantern. 
The foundation pier is to be a cast-iron cylinder, open at 
both ends and trumpet-shaped atthetop. It is to be sunk 
7 ft. 8 in, into the bottom of the bay. The lower portion 
of the cylinder is to be filled with concrete, and will con- 
tain the water cisterns. The upper portion is to be lined 
by a brick wall, and its interior space, the cellar, is to be 
divided, by one circular and a number of straight brick 
walls, into various compartments for the storage of oil, 
fuel, provisions, etc. The annular space between this 
brick lining and the circular wall is to be covered by brick 
arches, which will carry the main gallery floor, The main 
gallery, which will be accessible from the water by lad- 
ders, is to be covered by an iron roof and surrounded by 
handrails, which, like the boat-davits, are to be attached 
to the columns supporting the gutter on the outer edge of 
the roof. The iron dwelling will have the form of a frus- 
tum of a cone; it will rest upon the circular wall of the 
cellar, and is to be divided into three stories by three iron 
floors, which are to be supported by the brick linings of 
the house and center columns. The dwelling is to be 
covered by an iron gallery floor, which will support the 
parapet, the watchroom floor, the lantern gallery, and the 
lantern. A spiral stairway of iron will lead from the cel- 
lar to the different floors of the dwelling. The watch- 
room and the lantern will be accessible by ladders. 

The shell of the foundation pier is to be of cast-iron ; it 
will be 33 ft. in diameter at the base, 37 ft. 9 in. at the 
upper end and 45 ft. in height. This cylinder will be com- 
posed of 224 plates, arranged in seven courses of 32 plates 
each, with ribs and lugs by which they are bolted to- 
gether. The plates of the lowest course will be made 
with a cutting edge. This cylinder when in place will be 
filled in with concrete to a depth of 34 ft. 2 in., and on top 
of this will be the circular wall forming the foundation of 
the light-house proper, and enclosing the cellar. The 
water cisterns will be formed in the concrete. 

The tower will have the shape of a frustum of a cone, 
and will be 21 ft. in diameter at the base, 18 ft. at the top 
and 24 ft. high. It will be of cast-iron plates in three 
courses, the first course having 15 plates, the others 16 
each. The door jambs, lintels and window-sills will be 
also of iron. The whole structure, in fact, will be of iron, 
the only wood used being for, doors, flooring and trim- 
mings. 

The lantern will be octagonal in form, 7 ft. 1% in. in 
diameter and to ft. 11 in. in height. It will contain light- 
ing apparatus of a high order. 

The different stories of the tower will be arranged as a 
light-keeper’s dwelling, and will be provided with all 
necessary conveniences. Storage for oil, fuel and provi- 
sions, and cisterns for fresh water will be provided in the 
foundation, 








The light-house will stand in the bay, at a point some 
distance from land, and will be accessible only by boat. 
While in great part sheltered, and not open to the full force 
of the ocean, as are some of our light-houses, there is 
sometimes a heavy sea in the Lower Bay, and the struc- 
ture requires considerable strength to meet it. 

The drawing given shows very well the general char- 
acter of the light-house, and the method of construction 
will be readily understood. 

The bids received for the work on this light-house were 
as follows, for the metal work: John P. McGuire, Cleve- 
land, O., $15,760; Russell Wheel & Foundry Company, 
Detroit, Mich., $15,850; Allentown Rolling Mills, Allen- 
town, Pa., $18,307; Phoenix Iron Company, Trenton, 
N. J., $19,438 ; Allentown Foundry & Machine Company, 
Allentown, Pa., $19,950; A. W. Colwell & Company, New 
York, $20,800 ; Wheeler Condenser & Engineering Com- 
pany, New York, $23,500; Cockburn Barrow & Machine 
Company, New York, $49,850. 

For the erection, the bids were: J. H. Hathaway & 
Company, $23,500; S. W. Frescoln, New York, $32,000 ; 
John Cox, Brooklyn, N. Y., $33,940 ; Sooysmith & Com- 
pany, New York, $34,000 ; Howell & Chapman Company, 
New York, $34,730; Anderson & Barr, Jersey City, N. J., 
$48,000; Frank Bruschler, Edgewater, N. J., $54,413; 
Finn & Hayden, New York, $85,000, 
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CLASSIFICATION OF PIECE-WORK ON LOCO- 
MOTIVES. 








(Continued from page 82.) 





WE conclude below the classification of locomotive piece- 
work, which was begun in the January number. As then 
explained, this classification is that which has been adopted 
for the shops of a leading railroad, in which new construc- 
tion as well as repair work is done, and is for an eight- 
wheel passenger locomotive. Inuseit is made outin table 
form, the columns of the table containing the name of the 
piece and the work and the price paid, per piece, pair or 
set. It has not been thought necessary to use this form 
here, the object being to show the division and classifica- 
tion of the work only : 


TENDER TRUCK, 
Molding Pedestal. 
~ sa Guide. 
Journal Box. 
™ ‘“* Wedge. 
‘* — Brake Block. 
- ** Shoes. 
Chafing Casting. 
Channel Liners. 
‘* Truss Saddle, 
Brake Bar Casting. 
Bolster Plate. 
Forging Brake Shoe Hanger. 
a a r% “i Key. 
‘* — Steel Axle, 44 x 8. 
Release Spring. 
** — Axle Guard, 
Live Lever. 
~ —— 
Fulcrum Bar. 
Round Lever Guard. 
ee “e * 
** Top Arch Bar. 
‘** Bottom Arch Bar. 
Brake Beam Safety Yoke. 
Spring Séat. 
** Safety Chain Eye Bolt, 
Cutting off Truck. 
Dressing Kir 
Boring x 
Mortising - 
Gaining = 
Drilling Release Spring. 
** Axle Guard. 
** Live Lever. 
ee Dead ee 
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Drilling Fulcrum Bar. 
** Top Arch Bar. 
** Bottom Arch Bar. 
‘** Brake Beam Safety Yoke 
** Fiat Lever Guard. 
“e ring Seat. 
Cutting of Axle. 
Turning Axle, 
Boring Wheels. 
Fi itting up Wheels. 
Journal Box. 
** “Standard Tender Truck. 


ENGINE TENDER. 


Molding Bolster Plate. 
Chafing Casting. 
Coupling. 
Push Pole Casting. 
Truss Stands. 
** Washers. 
** Chafing Casting, A 16. 
Steps. 
Knees, 
** Keys. 
Forging Truss Rod. 
Compound Bolster Plate. 
x Safety Chain, Left. 
“ ‘“* Right. 
ee 6 ee Hooks. 
** Body Truss Rod Washer. 
** Drag Chain Hooks. 
Push Pole Hanger. 
‘* Tie Rod. 
“e Stay sé 
** Truss Rod Strap. 
Safety Chain Strap.$ 
ef Brake Shaft. 
** Hanger. 
= 2 ‘* Holder. 
i n ‘* Stand. 
ee i ** Eye Bolt. 
Lever Stirrup. 
Equalizing Bar. 
** Hand Brake Lever. 
** Push Rod. 
Cylinder Brace. 
Connecting Rods. * 
Lever Guard. 
Cutting off Tender Frame. 
Dressing i 
Boring 3 me 
Mortising cs . 
Tennoning “ e 
Gaining Bi i 
Drilling Compound Body Bolster Plate, 
Body Truss Rod Washer. 
Push Pole Hanger. 
Truss Rod Strap. 
Safety Chain Strap. 
5 Brake Shaft. 
84 ** Hanger. , 
= r ** Holder. 
feet tes ** Stand. 
id ‘* Lever Stirrup. 
Equalizing Bar. 
** Hand Brake Lever. 
‘* Push Rod. 
Cylinder Brace. 
Connecting Rod. 
Lever Guard. 
Boring Coupling Casting. 
Turning uoliey ,  * 
** Gooseneck Feed Pipes and Nuts, 
Fitting up ‘* = 
e« “Hand Railing. 
Making Push Pole. 
Coal Boards. 
* Front Tool Box. 
ee Back sé se 
** Standard Tender Frame. 


ee se 





Building Tank, Complete. 
Putting ** on Frames, 


Fitting up Engine and Tender with all Iron Pipe 
Work, Complete. 


PAINTING. 


PILOT. 
- Coat Lead. 
Putty and Glaze. 
Sand-paper. 
3d Coat Lead. 
Sand-paper. 
1st Coat Black. 
2d te ee 
Varnish. 
Rub down. 
Stripe. 
Finishing Varnish. 


FRAMES, FIRE BOX AND TRUCK. 


Cleaning. 
Coat Black. 
Varnish Black. 
BOILER. 
Coat Metallic Brown. 


CYLINDERS, AIR-TANKS, LIFTING-SHAFT, ROCKERS, 


BUMPER AND BACK CASTINGS. 


Cleaning. 

Coat Red Lead. 

1st Coat Iron Filling. 
Putty and Glaze. 

2d Coat Iron Filling. 
3d ‘6 sé 
Sand-paper. 

1st Coat Black. 
Varnish Black. 
Rub-down, 

Stripe. 

Finishing Varnish. 


DRIVING AND TRUCK-WHEELS. 


Cleaning. 

Coat Red Lead. 

Ist Coat Iron Filling, 
Putty and Glaze. 

2d Coat Jron Filling. 
Sand-paper. 

Ist Coat Black. 

2d ee 

Varnish ‘* * 
Rub-down, 

Stripe. 

Finishing Varnish. 


WHEEL-GUARDS. 


Cleaning. 

Coat Red Lead. 

1st Coat Iron Filling. 
Putty and Glaze. 

2d Coat Iron Filling. 
3d 46 é 
Sand-paper. 

Ist Coat Black. 
Varnish ‘ 


Rub-down. 
Stripe. © 
Finishing Varnish, 
SMOKE-BOX. 
Coat Oil Black. 
HEAD-LAMP, 
Rub-down. 
Stripe. 


Finishing Varnish, 
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STACK, SAND-BOX, BELL-STAND AND DOME. 


Cleaning. 

Coat Red Lead. 

1st Coat Iron Filling. 
Putty and Glaze. 

2d Coat Iron Filling. 
3d ee oe ee 
Sand-paper. 

tst Coat Black. 

2d se oe 

1st ‘* Varnish. 
Rub-down, 

Stripe and Letter. 

2d Coat Varnish. 
Rub-down “* 
Finishing ‘ 


HAND-RAILS AND ALL PIPES. 


Coat Black. 
Varnish Black. 


CAB,—-EXTERIOR. 


Ist Coat Lead. 
Sand-paper. 

2d Coat Lead, ? 
Putty and Glaze. 
Ist Coat Filling. 
2d ee se 

3d es ee 
Guide Coat. 
Block down. 
Sand-paper. 

1st Coat Black, 
ig es 

Ist ‘* Varnish. 
Rub-down ni 
Stripe and Letter. 
2d Coat Varnish. 


Rub-down “* 
Finishing ‘“* 
CAB,—INTERIOR, 
Staining. 
1st Coat Varnish. 
Putty. 
2d Coat Varnish. 
SASH. 
Staining. 
Ist Coat Varnish. 
Putting in Glass. 
2d Coat Varnish. 
3d ee ee 
ROOF, 
Cleaning. 
1st Coat Metallic Brown. 
2d (a) ce ee 
TENDER TRUCKS, 
Cleaning. 


1st Coat Lead. 

Putty and Glaze. 

Sand-paper. 

2d Coat Lead. 

Sand-paper. 

1st Coat Black. 

Varnish ‘“ 

Stripe. 

Finishing Varnish. 

1st Coat Varnish Black, on inside of Trucks. 


TENDER FRAME, 


Cleaning Iron Work. 
Ist Coat Lead. 

2d ee ee 

Putty and Glaze. 
Sand-paper. 

3d Coat Lead. 





Sand-paper. 

Ist Coat Black, 

2d oe ee 

Coat Varnish Black. 
Stripe. 

Finishing Varnish. 


TANK. 
Cleaning. 
Ist Coat Lead. 
2d se ee 
Putty and Glaze. 
Ist Coat Filling. 
aay - 
3d “6 se 
Guide Coat, 
Blocking-down. 
Sand-paper. 
Ist Coat Black. 
2d ee sé 
Ist ‘* Varnish. 
Rub-down ‘“* 
Stripe and Letter. 
2d Coat Varnish. 
Rub-down “* 
Finishing “* } 

* TENDER-BOXES, 

Coat Dark Lead Color. 


Putty. 
1st Coat Varnish Black. 


COAL SPACE AND_TOP OF TANK. 
Coat Metallic Brown. 


It will be seen that this classification is very full and even 
minute, so that it can well be used as a pattern. It is the 
only one we have ever seen in which the painting is in- 
cluded in all its details. 
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RAILROADS IN NICARAGUA. 





A RECENT report from Consul Newell, at Managua, to 
the State Department, says that since the completion of 
the Government Railroad of Nicaragua in 1887, there had 
been little activity in railroad matters until a short time 
ago, when English capitalists became interested in the 
concession granted to the Nicaragua & Atlantic Railroad 
Company. This road is now in course of construction 
from San Ubaldo, on the eastern side of Lake Nicaragua, 
nearly directly opposite to Granada, to Rama, a point 
about 60 miles distant from the Atlantic Coast. 

The chain of the Nicaraguan Andes dividing the lake 
basin from the Rama River, lies between the head-waters 
of the Oyale, passing La Manga, and the Rama River. 
Here is the most difficult and broken portion of the line, 
The Portilla del Cascal, where the line crosses the divide, 
is probably the lowest and most favorable for the pur- 
pose, as the ground height of the summit is 713 ft. above 
the Atlantic. 

A portion of the route, 60 miles in length, will be very 
heavy, owing to the excessively broken character of the 
country traversed. The total length of the line is 
1024 miles, of which five-sixths are fairly easy and one- 
sixth difficult. The line crosses the important rivers San 
Agostin, Acoyapa, Ajocuapa, de Aguas, Cacao, Oyale, 
Chilmate, and Serrano, the two latter being tributaries of 
the Rama, none, however, exceeding 180 ft. in width. 

The line surveyed is certainly as good as could be 
selected through the country for gradients, curves, and 
cost. It is the intention to complete the road within 
three years and at an estimated cost of between $3,000,000 
and $4,000,000, The gauge of the road will be 3 ft. 6 in., 
being the same as that of the National line, 

The company also intends to deepen the channel at the 
mouth of Bluefields River. When this is done, vessels of 
12 ft. to 14 ft. draft-can go up the river to Boca dela 
Rama, 65 miles. The country along the river is well 
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settled and cultivated. The country along the proposed 
line abounds in mahogany, cedar and other valuable 
woods, and in India-rubber trees. 

A railroad has just been built from San Jorge on the 
western shore of Lake Nicaragua, to Rivas, 3 miles. It 
carries both passengers and freight, but the motive power 
at present is furnished by mules, 

The Government of Nicaragua has in contemplation a 
railroad from Momotombo, on the northwestern side of 
Lake Managua, to Sebaco, in the department of Matag- 
alpa. The length of the proposed road is 120 miles. 

This proposed road will tap a section that is destined in 
a near day to be the coffee-producing district of Nica- 
ragua, There are a large number of foreigners already 
in this department, many of them Americans, and each 
year sees the number largely augmented. 





way to join the China squadron, for service in which she 
is particularly adapted. 

The general dimensions of this vessel are: Length be- 
tween perpendiculars, 175 ft.; beam, 31 ft.; depth of hold, 
15 ft. 7 in.; mean draft, 11 ft. 7 in.; displacement, 870 
tons. She has three masts, with a barkentine rig, and a 
considerable spread of canvas, The hull is of steel, and is 
divided by nine transverse water-tight bulkheads. The 
engine and boiler space is surrounded and covered as 
completely as possible by the coal bunkers, which are 
divided into compartments, which can be separately 
flooded and drained. Further protection is afforded by a 
steel deck % in. thick, which curves from a height of 8 in. 
above the water-line at ‘the crown to 2 ft. 6 in. below at 
the sides. 

The armament consists of four 6-in. breech-loading 
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Besides the roads in construction, there are a number | 


projected, as follows: From Chinandega to El Viejo, 


| 


a distance of 4 miles ; from San Juan del Sur to San Jorge, | 


the extent of the line being 22 miles. 

® San Juan del Sur is the second port of importance on 
the Pacific Coast in Nicaragua, while San Jorge is a ship- 
ping point on thé western side of Lake Nicaragua. This 
contemplated road will run through a section of country 
that is being fast settled up and greatly needs advanced 
means of transportation. 

w A road is also being projected from Masaya to Jinotepe, 
a distance of 20 miles. 

= The accompanying map shows the railroads now in 
existence in Nicaragua, and also those in course of con- 
struction. 

The statements in this summary do not include the 
railroad lines which the Canal Company is building, from 
San Juan del Norte to Ochoa, 324 miles, and from Brito 
to Rio Lajas, 163 miles. These are intended chiefly to 
aid in building the canal. 
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THE GUNBOAT “PETREL.” 





THE accompanying illustration is from an excellent 
photograph of the United States gunboat Pe/re/, one of 
the smaller vessels of the new Navy. While of course not 
equal in weight or fighting power to the larger cruisers, 
this ship is one of a class which is very useful on several 
of the foreign stations and very efficient ; while in case of 
war these vessels might prove excellent auxiliaries to the 
larger boats. 

The Petre/ was built under contract by the Columbian 
Iron Works in Baltimore. The contract waslet in Decem- 
ber, 1886, and the vessel was finally accepted by the Navy 
Department in October, 1889. Since then she has been in 
commission in service of different kinds, and is now on her 





guns, mounted in sponsons, two on each side, at a height 


| of to ft. 8 in. above the water-line, and fitted with 


segmental steel shields. The forward pair is just abaft 
the break ‘of the forecastle, the after pair just forward of 
the break of the poop, having clear bow and stern fire. The 
platforms on which these guns are mounted are raised 4 
ft. above the spar-deck. The secondary battery includes 
two 6-pdr. rapid-fire guns, arid two revolving cannon. 
The armament is a heavy one for a ship of this size. 

The Pétre/ is propelled by a single screw ; it is three- 
bladed, g ft. 9 in. in diameter, with a mean pitch of 12 ft. 
3in. The screw is driven by a two-cylinder horizontal 
compound engine, with cylinders 25 in. and 46 in, in 
diameter and 33 in. stroke. Steam is furnished by two 
cylindrical boilers 8 ft. 8 in. in diameter and 18 ft. 4% in. 
long. The total grate area is 83 2 sq. ft., and the heating 
surface 2,794 sq. ft. On a four-hours'’ trial trip, with 89 lbs. 
pressure in the boilers, the engines developed an average of 
1,095 H.P., and the average speed was 11.8 knots. Under 
forced draft the maximum power developed was 1,513 H.P. 

The Petrel left New York last on November 3 and 
reached Port Castries, Santa Lucia, November 12. 
Thence her course was eastward, and she reached Gibraltar 
December 7 ; left there December 12, and arrived at Port 
Said December 20. A stop of 10 days was made there, 
and she then continued -on her voyage, and has probably 
reported to the Admiral of the Asiatic Squadron by this 
time. She was reported at Singapore on February 2. 

The voyage across the Atlantic was a very stormy one, 
but the Petre? proved herself an excellent sea boat. The 
engines worked well, and the only change found desirable 
was the fitting of an additional ventilator, which was 
done during the stop at Port Said. 

The Petrel carries a crew of about 100, The ward-room 
is comfortably.fitted up, although rather confined in size, 
and the general appointments are good. The ship has an 
electric lighting plant on board, and is wired for lights 
throughout.} 
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THE DUNDON COMPOUND BOILER. 





THE accompanying illustration, for which we are in- 
debted to Judustry, San Francisco, shows a boiler devised 
and built by Mr. P. F. Dundon, of that city, for which 
rematkable economy has been shown. It has been in 
use for some time in several buildings in San Francisco, 
and one has also been in use on the tug Astoria, An 
economy of 30 per cent. over the boilers replaced is claimed 
by the inventor. In the Lagrange laundry an experiment 
made showed an evaporation of 9.7 lbs. of water to 1 Ib. of 
Franklin coal; the feed-water was 120°, and the steam 
consumption was too slow to give the best results. 

This form of boiler, it may be added, is patented by Mr. 
Dundon, The smaller types require no masonry in set- 
ting them, It is, in effect, a high-class internally fired 
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it would be entitled to a certificate authorizing the carry- 
ing of 135 lbs. steam pressure. 
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ELECTRICAL TRANSMISSION OF POWER. 








(From the Electrical Engineer.) 





THE electrical event of the year 1891 was undoubtedly 
the successful accomplishment of the transmission of 
power by alternating currents of high potential between 
Lauffen and Frankfort, a distance of some 112 miles. The 
special committee appointed to test this installation have 
not yet made their official report, but the interest with 
which the large body of electrical engineers has followed 
these experiments is such as to warrant us in bringing for- 
ward a preliminary statement of the results obtained at 





THE DUNDON STEAM BOILER.} 


boiler, with ample water and steam-rising surface. The 
construction is very completely shown in the drawings. 

The boiler represented is in use in Huntington, Hop- 
kins & Company's building in San Francisco. The lower 
shell, which contains the furnace, is 72 in. in diameter, 
and the upper shell, which contains the return flues, is 
also 72 in. in diameter. The combustion chamber is 24 
in. long, 52 in. wide at the bottom and 67 in. at the top, 
and is to ft. high. The furnace is 52 in. in diameter and 
6 ft. 6 in. long, made in three sections, flanged out at the 
ends of the sections with flanges riveted to each other, 
having a caulking ring of 24% x %-in. Norway iron be- 
tween. The back end of the furnace is flanged outward 
to connect with the tube-sheet, thus giving no double 
thickness of plate and no rivets on any part of the crown 
sheet. The upper shell contains 138 tubes 3 in. in 
diameter and 6 ft. 6 in. long. 

This boiler is of ¥-in. steel of 60,000 lbs. tensile strength, 
except the back, sides and crown of the combustion cham- 
ber, which are of ;4-in. steel. It was built throughout 
with a view to meet the inspection required by the United 
States laws for marine boilers. If placed in a steamboat 





Frankfort, as they appear in an article in the Schweizer- 
ische Bauzeitung by Mr. Emil Huber, Director of the 
celebrated Oerlikon Works. According to Mr. Huber, 
the average potential used in the experiment was 16,000 
volts, and only toward the end of the experiment was it 
increased to 30,000. The fears at first expressed that the 
oil insulators would not stand this pressure proved ground- 
less, for as an actual fact only a single insulator broke 
down, and that under a strain of 30,000 volts. 

Two other disturbances were caused by the breaking of 
a wire and by a defective insulator, due to a fault in the 
manufacture, respectively. It is interesting to note that 
the cost of the installation per effective horse-power—on 
the assumption that 300 H.P. was delivered to the line at 
Lauffen, and that the whole amount of this energy was 
available in Frankfort—was $300, of which the line itself 
involved a cost of $210! 

But the next most interesting question from the elec- 
trical engineer's standpoint is that of the efficiency of trans- 
mission obtained in the Lauffen-Frankfort installation. 

During the experiments, regular readings were taken at 
both ends of the line, and voltmeter readings were taken 
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between one conductor and the neutral point“in each of 
the three circuits, which averaged 54 volts, the currents 
reading 500, 490 and 500 amperes respectively in the 
primary circuits, Leaving out of consideration the lag be- 
tween the current strengths and the potentials, the mean 
electric power delivered to the line was $0,500 watts. At 
the same time, the Frankfort end of the line delivered cur- 
rent for 1,060 incandescent lamps of 16 candle power, 
which absorbed 58,000 watts. According to this estimate, 
therefore, the installation showed an efficiency of 72 per 
cent. Mr. Huber, however, points out that in reality the 
efficiency was actually higher, due to this lag, and he esti- 
mates it to be about 5 per cent. 

Regarding the doubts which were at one time expressed 
as to the influence of rain and foggy weather, it was shown 
that these phenomena had no material influence on the 
working of the line, no direct leakage to earth having 
been observed, the instruments showing the same indica- 
tions both in wet and dry weather ; so that, if there actu- 
ally was such a loss, it was negligible. The losses due to 
condenser action of the insulators were also found to be 
but very small. In general it is claimed that no abnormal 
phenomena were developed in this transmission which 
could not be calculated and allowed for in advance for any 
similar installation to be made in the future, and that the 
losses are similar to those occurring in low-tension sys- 
tems and which can be determined by Ohm’s law. 

In the absence of the official report of this installation, the 
results, as stated above, coming as they do from an inter- 
ested party, must still be considered of a tentative nature, 
but if they should be substantiated by the official report of 
the commission, the Lauffen-Frankfort transmission may 
well claim a high place among modern feats of engineer- 
ing. 
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TRANSPORTATION AT THE COLUMBIAN 
EXPOSITION. 





THE illustrations given herewith show two exterior views 
of the building for the display of exhibits in the Depart- 
ment of Transportation at the Columbian Exposition, a 
plan of the main floor and a plan of the gallery. This 
building is located on the western bank of the large lagoon 
surrounding the wooded island which occupies nearly the 
center of the Exposition. It is near the main entrance to 
the grounds and convenient of access. ‘The building is 
surmounted by a cupola reaching a height of 165 ft. Eight 
elevators will run from the center of the main floor to bal- 
conies surrounding the cupola at heights of 115 and 128 
ft. The view from this observatory will give visitors an 
excellent comprehension of the whole plan of the Exposi- 
tion Grounds at a glance, 

The architects of the building are Messrs. Adler & Sul- 
livan, of Chicago, who are known as the architects of the 
Auditorium and other buildings. Its general architectural 
treatment is simple, but with rich and elegant details. 
The main entrance will consist of an immense arch, deco- 
rated with carvings, bas-reliefs and mural paintings. It 
will be treated entirely in gold leaf and will be known as 
**the golden door.’” Numerous minor entrances are pro- 
vided, as shown in the plans, and with them are grouped 
terraces, seats, drinking fountains and statues. The in- 
terior of the building is treated much after the manner of 
a Roman basilica with broad nave and aisles. The roof is 
in three divisions ; the middle one rising much higher 
than the others, and its walls pierced to form a beautiful 
arcaded clerestory. 

The main building covers a space of 960 ft. in length by 
256 ft. deep—but as shown in the plans, the main floor in- 
cludes nearly nine acres of additional space under roof. 
The total floor space, including the entre-sol, is nearly 17 
acres. A 75-ft. transfer-table will traverse the annex, 
along the western line of the main building. Railroad 
tracks will be laid in the annex at right angles to the trans- 
fer-table. The heaviest locomotives and cars can be run 
direct from the installation track, which runs alongside the 
southern end of the building, upon the transfer-table, which 
will take them to their proper tracks inside the building. 
The length of these tracks is such that an entire train can 


be shown connected as when in actual use. When in- 
stallation of heavy exhibits has been completed, the pit of 
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the transfer-table will be floored over. The annex will 
open into the main building in such a manner as to afford 
long and striking vistas down the main avenues and aisles, 
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A space of over eight acres is devoted to the railroad 
exhibit. The plan adopted provides for the best possible 
utilization of space. Exhibitors will have every opportunity 
for showing their appliances and devices to the best ad- 
vantage. As far as possible, arrangements should be 
made by joint agreement for showing everything in its 
proper place and relations. Locomotive appliances can 
best be shown on locomotives, and the appurtenances and 
furnishings of cars, on cars, Specimens of standard per 
manent way will afford opportunity for showing track 
materials, tools and all that appertains thereto in the best 
possible manner. It is believed that nearly all of the 
establishments engaged in locomotive, car and bridge 
building will be represented. A large number of the 
leading railroads of the world will also make exhibits of 
their standard road-bed, track and equipment. The op- 
portunity thus offered for joint action is almost unlimited, 
and by proper placarding where necessary, every exhibit 
may be given proper prominence. Abundant and choice 
space has been designated and reserved for foreign coun- 
tries ; and every possible facility will. be afforded foreign 
exhibitors, 

Street Railroads —surface, underground and elevated— 
are to be shown very completely in this department. 
Everything relating to their permanent way and equipment 
is here included, with the single exception that electric 
motors must be shown in the Department of Electricity. 
Cars and other supplies for electric roads belong in this 
department—a division which, while seeming to be arbi- 
trary, is evidently necessary. 

A large portion of the floor space of the transportation 
building proper will be devoted to the display of vehicles 
for common roads. Included in it, it is hoped to show, 
with heretofore unequaled completeness, all of the char- 
acteristic forms and types of wheeled vehicles, except 
those used on railroads. The classification is to be close- 
ly maintained, and exhibits of this nature from all coun- 
tries are to be shown together, so that the most interesting 
and instructive comparisons may be made. Harness, 
saddlery and horse trappings of all kinds are here provid- 
ed for. Other vehicles and conveyances, such as those 
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used on snow, and those employing human muscle as the 
motive power, are also included in this classification. 
Transportation through the air and by means of air is 


yet in a comparatively undeveloped condition. Whatever 

f is worthy in past achievements may here appear, and what- 
ever there is of present success or future promise. 
4 Whether or not this realm is ever conquered by human 
ingenuity, the subject will always be a fascinating one. 

Every known method of transportation on water may be 
shown in the division of Marine Transportation. Small 
craft of all kinds may be exhibited in full size—vessels, 
| from the nature of the case, must be shown by models. 
For fuller illustration, drawings, plans and paintings will 
e be shown. Principal attention will be given to the mer- 
chant marine. The navigation of the inland waters of 
the world, especially the great lakes and rivers, will 
doubtless be illustrated more fully than in any previous 
Exposition. The classification provides, also, for every- 
thing of interest connected in any way with the subject of 
navigation. The Government of the United States will 
make its naval display in connection with its own build- 
ing. Foreign governments, builders of vessels of war and 
defense, throughout the world, and manufacturers of naval 
supplies, are invited to exhibit in this department, and are 
assured of every consideration. The separate exhibit of 
the United States Government will not prevent a repre- 
sentation of its naval history and its present plans by 
means of models, etc., in this department. 

The general classification and arrangement of exhibits 
in the Department of Transportation is given below : 
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GROUP 80. RAILROADS AND PLANT, 


Class 499.—Railroad Construction and Maintenance, in- 
cluding plans, tools, methods and appliances. 
i Class 500.—Railroad Equipment, including locomotives 
{ and cars for passenger, freight and other service, shops 
: for building and repair. 
Class 501.—Railroad Operation, including the various 
ra ia train management and organization of em- 
oyés. 
, Class 502.—Railroad Management, including account- 
ing departments and organizations for securing and 
handling business. 
Class 503.—History and Statistics. Under this head are 
included technical associations and technical literature. 


GROUP 81. STREET AND SHORT LINE SYSTEMS, 


Class 504.—Cable Railroads and Cars. 

Class 505.—Electric Railroads and Cars, 

Class 506.—Horse Railroads and Cars. 

Class 507.—Elevated and Underground Railroads. 


GROUP 82. SPECIAL RAILROADS, 


Class 508.—Mountain, Gravity and Rack-rail roads, and 
other miscellaneous roads. 





GROUP 83. TRANSPORTATION ON COMMON ROADS, 


Classes 509-523, inclusive.—Vehicles for road use of all 
classes, including not only those drawn by horses, but 
also bicycles, hand-carts and wheelbarrows. 


GROUP 84. AERIAL AND OTHER FORMS. 


Class 524.—Transportation of letters and parcels in 
Pneumatic Tubes, 

Class 525.—Shop-fittings for transfer of parcels and 
money. 

Class 526.—Balloon Transportation and Captive Bal- 
loons. 

Class 527.—Elevators and hoists. 





GROUP 85. MARINE, LAKE AND RIVER TRANSPORTATION, 


Class 528.—Sailing Vessels and Boats. 

Class 529.—Steamships and all vessels propelled by mo- 
tive power other than sails, oars and paddles. 

Class 530.—Vessels, boats and floating structures for 
special purposes, barges, rafts, canal boats and similar 
craft and dry docks. 











Class 531.—Marine Mechanical Appliances. 

Class 532.—Construction, Outfit, Equipment and Repair 
of Vessels. 

Class 533.—Methods of Lighting, Heating, Ventilation 
and Refrigeration of Ships. 

Class 534.—Protection of Life and Property and Com- 
munication at Sea. 

Class 535.—Wrecking Apparatus. 

Class 536.—Miscellaneous. 


GROUP 86. NAVAL WARFARE AND COAST DEFENSE. 


Class 537.—Armored Vessels. 

Class 538.—Unarmored Vessels. 

Class 539.—Ships and War-boats of barbarous and semi- 
civilized nations, 

Class 540.—Models and Relics of famous Ships of War, 

Class 541.—Training Ships, Naval Schools and Naval 
Reserves. 

Class 542.—Guns and Armor, Torpedoes and other ap- 
pliances. 

The rules of the Department state that power (electric 
or compressed air) will be furnished for operating such 
machinery or appliances as can only properly be shown in 
that manner. No direct steam power will be furnished, 
nor will any lines of shafting be erected in the building. 
Electric or compressed air power must be taken direct, 
and the exhibitor must furnish his own motor for utilizing 
the same. Steam will be furnished under adequate pres- 
sure for testing car-heating and other devices requiring 
it. The escape of such steam into the atmosphere will 
not be permitted, and the exhibitor must provide for tak- 
ing care of condensation. 
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AN ELECTRIC FORGING PLANT. 





(Condensed from the Electrical Engineer.) 





AN extensive plant for electrical forging has recently 
been established in Boston by the Electrical Forging Com- 
pany, which owns the patents of Mr. George D. Burton. 
The machinery used is of Mr. Burton's invention. The 
plan adopted, speaking electrically, is the use of alternat- 
ing currents in conjunction with large converters capable 
of developing enormous amperage. 

The generating plant proper consists, first, of a 60-H.P. 
Thomson-Houston motor, which receives its current from 
the regular street circuits of the Edison Illuminating Com- 
pany of Boston. This motor is belted to a line of shafting 
carrying one Emerson power scale with meter attachments 
for accurate measurement of horse-power consumed. 
From this line of shafting is driven the 60-H.P. alternat- 
ing generator, specially manufactured by the Eddy Elec- 
tric Manufacturing Company, of Windsor, Conn., for the 
Electric Forging Company, and also a small exciting 
machine for the fields of the generator. This main shaft 
also drives a line of shafting which operates all the tools 
and forging machines both on this floor and in the base- 
ment below. The generator is specially wound to develop 
24 amperes at.1,500 volts, and the current is controlled by 
a two-way switch, which throws it either into the converter 
on this floor or into the converter in the basement. Fol- 
lowing the path of the current, it is then brought to a 
switch and rheostat underneath the converter, and then 
passed up into a converter suspended on beams from 
the girders above. This converter is of special design, 
different from anything before manufactured, and was also 
made by the Eddy Company. It consists of 14 coils in the 
primary circuit, through which flows the primary current, 
and 14 large secondary coils, all of which are connected 
by special arrangement to the massive positive and nega- 
tive conductors, which are composed of heavy copper 
rings, encircling the whole structure. 

The converter has a capacity of about 60 H.P., and is 
designed to deliver current at 5 volts and from 5,000 to 
8,000 amperes. From the rings above described, this 
enormous current is conducted by three sets of heavy 











copper bars to special electrodes provided with automatic 
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adjustable clamps, in which the heating of the metals 
takes place. These electrodes are conveniently situated 
among machines for rolling balls, rivets and other kinds 
of ular and irregular s , the metal being heated 
and then passed into the machine. The electrodes are of 
special design, and vary according to the kind of work to 
be done. In certain cases where end heat is required, the 
clamps on the electrodes of one polarity are provided with 





a number of holes, through which a number of metal rods 
can be inserted, as shown in the figure. When these rods 
come into contact with the electrode or clamp of the other 
polarity, they are heated in a few seconds to a forging heat, 
and while one heated rod is being worked by the rolling 
machines, the other rods are in the process of being heat- 
ed, the machines being thus fed with a constant supply of 
heated metal. The capacity of this converter is about 











1%-in, steel, round or square, and four bars of this size 
can easily be heated at the same time. A complete outfit, 
however, has recently been shipped to England, and an- 
other to Canada, which will heat bars up to 5 in. square 
and 3 ft. long, throughout the entire length in about five 
minutes, with an expenditure of from 75 to 100 H.P. 
Passing down-stairs into the basement, there is another 
60-H.P, converter with a sgries of forging machines for 


1831-1891. 


THE RAILROAD MONUMENT AT BORDENTOWN, N. J. 


doing larger and heavier work than those on the floor 
above and with a varied arrangement of clamps for special 
work, This converter has four sets of electrodes with 
clamps suitable for a varied class of work, and is designed 
for 2% volts and from 8,000 to 12,000 amperes, having a 
capacity of heating to a forging heat a bar 1% in. square, 
20 in. long, in 5% minutes with an expenditure of 42 
H.P. In one case the set of electrodes has been specially 
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designed to get an end heat on a bar of given size, and is 
also suitable for heating a bar throughout its entire length 
up to 24 in, ; other electrodes are provided for heating 
spring steel, and for moving rods, bars, etc. A set of elec- 
trodes of extra heavy copper 3 in. in diameter, for heating 
large stock for heavy forgings, is placed between two 
heavy drop hammers, one of them capable of giving a 
blow equal to 60,000 lbs., so that with the proper dies any 
kind of forging can be readily made. There are also spe- 
cial sets of clamps for transverse currents, so that bars of 
metal can readily be heated in the middle of their length 
or at any desired place in their length. There are a num- 
ber of different machines for varied kinds of rolling and 
forging, including Bradley hammers, various punches, 
ee rolling machines, machines for making balls for 

all bearings, for rough and fine grinding, and a 1o-ton 
machine for heavy forgings such as railroad coupling-pins, 
king-bolts, etc. 

The shop is also well equipped with fine tools for the 
manufacture of all kinds of dies and the manufacture 
of the heavy copper clamps and conductors used on the 
conyerters. On the main floor is situated conveniently a 
draughting-room, where the drawings for the special 
machinery are made, and designs for applications to special 
purposes are carefully elaborated. 

In order to give a better appreciation of what can be 
done by this process, a few cases may be cited : 

1. A round bar of tool steel, % in. diameter and 11 in. 
long between the clamps, is raised to the proper forging 
heat in one minute by 32 H.P. 

2. A flat bar of machinery steel, 4 in. thick, 1 in. wide 
and 17 in. long, is heated in one minute by 34 H.P. 

3. Balling stock for balls, tool steel % in. diameter and 
5 in. distance between the clamps, is heated in half a min- 
ute by 27% H.P. This heat can be maintained for any 
length of time, by means of a perfect controlling apparatus, 
the heat on the metal during that time remaining perfectly 
constant. 

4. A bar of machinery steel 1 in. square and 12 in. long, 
is brought to a white heat in 2% minutes by 36 H.P. 

Taking the last case for an example, and 2 lbs. of coal 
as a fair average per hour per horse-power, we have 72 
lbs. of coal used per hour for the 36 H.P., which is equal 
to a consumption of about 3 lbs. of coal for the 214 min- 
utes, 

One of the great advantages of the electric system of 
heating lies in the evenness with which the metal is heat- 
ed, the interior of the metal being heated first, and then 
extending uniformly and gradually over the whole mass. 
By this means objects can be forged by the electric proc- 
ess in one heat, which before required two or three heat- 
ings in furnaces. Owing also to the even heating, the 
metal forgings are much more reliable, the metal being 
subjected to no unequal strain either in heating or cool- 
ing. The quickness with which any piece of metal is 
heated by the electric current is also advantageous in 
many cases, as a few inches back from the part under 
treatment the metal is quite cool and can be conveniently 
handled. Probably one of the greatest advantages, how- 
ever, lies in the fact that during the process of heating 
there are no gases developed, nor is there any foreign sub- 
stance present to enter into the metal. So that whether 


the metal be iron, steel, brass or composition, after being |. 


heated electrically it is entirely without scale. 

The economy of electric forging is a subject well worth 
studying, and a few of the claims urged for this process 
may be here enumerated. First, there is the economy of 
space, no provision having to be made for large furnaces, 
and consequently more room can be allotted to the metal- 
working machines. Then there is great economy in the 
fuel, as the fuel, instead of being scattered in a number of 
different forges is concentrated in one boiler furnace. 
There are also no ashes to be withdrawn from forges, nor 
fuel to be brought to them, thereby effecting a large sav- 
ing in time and labor. The simplicity of the machine is 
another factor in its favor, it being extremely easy to oper- 
ate and keep under perfect control, and after a few pieces 
of metal of a certain size have been heated, the machines 
can be set to act perfectly automatically and without any 
skilled assistance. 








THE BORDENTOWN RAILROAD MONUMENT. 





IN the number of the JOURNAL for December, 1891, 
page 540, an account of the dedication of the Railroad 
Monument at Bordentown, N. J., was given. The sketch 
then presented, although it showed the form and design of 
the monument, was hardly an adequate representation, 
and we take the opportunity of presenting to our readers 
an excellent engraving, for which we are indebted to the 
courtesy of the Pennsylvania Railroad Men's News. 

The monument, it will be remembered, was erected by 
the Pennsylvania Railroad to mark the spot where the first 
railroad track was laid in New Jersey ; that track being 
also the first laid on any of the lines now included in the 
Company’s system. It was dedicated with appropriate 
ceremonies—fully described in the article referred to above 
—on the 6oth anniversary of the running of the first train. 
The addresses then delivered were of much historical 
interest. 

The monument, as shown in the engraving, is very sim- 
ple and appropriate in character; it is in part built of 
material used in the original track. It marks an historical 
spot, and is, we hope, the first of a number which will be 
built hereafter to commemorate events in railroad history. 
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IRON PRODUCTION IN 18or. 








(From the Budletin of the American Iron & Steel Association.) 





THE American Iron & Steel Association has received 
from the manufacturers complete returns of the produc- 
tion of pig iron in the United States in 1891, and also 
complete returns of the stocks of unsold pig iron in the 
hands of pig-iron manufacturers or their agents at the 
close of the year. 

The total production of pig iron in 1891 was 9,273,455 
net tons of 2,000 lbs., or 8,279,870 gross tons‘of 2,240 lbs., 
against 9,202,703 gross tons in 1890—a decrease of 922,833 
gross tons, or over Io percent. The decreased produc- 
tion may be said to have all occurred in the first half of 
1891, as the production in the second half of 1891 was 
larger than in either half of 1890. The production in each 
half of 1890 and 1891 was as follows, in gross tons : 











Years—Gross Tons. First Half. | Second Half. Total. 
| | 
Re ey eR eT 4,560,513 | 4,642,190 9,202,703 
WOR pa edei iced ated ticcdaediaes 3-368,107 | 4,911,763 8,279,870) 





Our production of pig iron in the second half of 1891 
was 269,573 gross tons larger than in the second half of 
1890, which was the half year of largest production in our 
history prior to 1891. Our production in the second half 
of 1891 was at the rate of 9,823,526 gross tons per annum. 
It was larger than in any full year in our history down to 
and including 1885, and larger than Great Britain’s pro- 
duction in any whole year down to and including 1867. 
Our production of pig iron in 1891 was about 1,000,000 
gross tons larger than that of Great Britain in the same 

ear. 
: The production divided according to nature of fuel used 
in the furnaces was as follows, in net tons, spiegeleisen 
being included : 

















Fuet Ussp. 1892. 1890, 
Charcoal......... Renee vedatccandvorseanes 646,200 703,522 
DiS oS eres ve dik dae! anaddcne 2,090,041 2,448,781 
Bituminous Coal and Coke...............- 655379214 711545725 

OUi chin «SkRenehascsedes. dua doqeemas 9:273.455 10,307,028 








The shrinkage in production in 1891 as compared with 
1890 was distributed among the different fuels used in our 
blast furnaces, and it was shared by most of the pig-iron- 
producing States in the North and West, most notably b 
Pennsylvania, which lost over half a million net tons, all 
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in the first half of the year. But the Southern States lost | gross tons which were on the market at that date. On 
in the aggregate less than 40,000 net tons, while many of | December 31, 1890, the storage warrant yards held 52,900 
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EFFECT OF AN EARTHQUAKE, ON A RAILROAD BRIDGE, 


a < 


them actually increased their production in 1891 over 1890, | gross tons of pig iron which were not under the control 
as will be seen from the following table : of the makers, making a total of 661,821 gross tons which 
Bar: were then on the market. The difference between the ag- 
gregate of unsold stocks at the close of 1890 and 1891 was 

Total 1890. | only 34,588 gross tons. 
If the demand for pig iron for consumption were now 





First | Second Total 
Half 18or. Half 189r. otal 1891. 


: aa | 





| 
| 





| 
States—Net Tons. | 
| 
| 
| 
| 





Alabams........ a 376,389 | 54,765 Bor,154 | 914,940 exceptionally active, and if prices were advancing, the 
Tennessee...........04065 145,066 | 181,681 326,747 | 299,741 stocks held at the close of 1891 would not be excessive. 
NE vcciinisk cite ina 141,908 | 188,819 330,727 | 327,912 It is for the producers themselves to decide whether these 
West Virginia............ | 20,977 | 75,660 96,637 | 144,970 conditions exist. It will be remembered that at the close 
Kentucky.............++- | 18,779 | 31446 | 50,225 | $3604 of 1890 and soon afterward many furnaces were blown out 
Georgia...... ..+..6++++ |  2ogor | 35440 | 55,841 | 32,687 because of the accumulation of unsold stocks, yet they did 
Maryland..........+.+++. | -aeene 1 ass 138,206 | 1651859 not then aggregate much more than the quantity with 
DSCC hashed bike bes 06 8,465 | 12,437 20,902 | 10,865 which we began the present year, 
North Carolina.......... I 003 2,600 3,603 | 3,181 

7 j — ieeemrnt nee BESSEMER STEEL RAILS. 

PN eh ctoentdgachae ene | 782,980 | 1,131,062 1,914,042 | 1,953,459 





£ oi iS Ae Through the courtesy of the Bessemer steel manufac- 
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EFFECT OF AN EARTHQUAKE ON A RAILROAD BRIDGE. 


The stocks of pig iron which were unsold in the hands | turers we are able to present herewith the statistics of the 
of the manufacturers or their agents on December 31, | production of Bessemer steel rails of all weights and sec- 
1891, and which were not intended to be used by the | tions in the United States in 1891, exclusive of the com- 
manufacturers, amounted to 596,333 gross tons, against | paratively small quantity made by other manufacturers 
442,055 gross tons on June 30, 1891, and 608,921 gross tons | from purchased blooms, The total production in 189: 
on December 31, 1890. The above figures include a part | was 1,366,259 net tons, or 1,219,874 gross tons, a decrease 
of the stocks of pig iron held at the periods named in stor- | of 577,615 gross tons from the production in 1890. The 
age warrant yards, and which was under the control of | following table shows the production in each half of 1891 
the makers, the part not under their control on December | and the total production of the year compared with 
31 last amounting to 30,900 gross tons, which, added to | that of 1890, with the exception above noted for both 
the 596,333 tons above mentioned, makes a total of 627,233 | years: 
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Ms First Second Total Total 
STATES. Half 1891. | Half 1891. 1891. 1890. 
Net tons. | Net tons. | Net tons. | Net tons. 








Pennsylvania...... ..... 439,902 506,252 946,154 1,396,460 
All other States. ......... 140,027 280,078 420,105 616,728 
Total net tons ......... 579,929 786,330 1,366,259 2,013,188 














The production of Bessemer steel other than that worked 
up into rails has not yet been reported. 
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EARTHQUAKES VS. A BRIDGE. 








IN this country storm and flood make havoc sometimes 
with the bridge-builder’s work, but the earthquake is not 
usually taken into account. What wreck those convul- 
sions of nature may make is shown by the two cuts here- 
with, taken from the London Engineer. These are from 
photographs of the Nagaragawa railroad bridge in Japan, 
taken just after the terrible earthquake of October 28 last. 

Of this bridge Professor Milne, of Tokyo, writes: ‘* For 
vertically applied force the structure, from an engineering 
point of view, was all that could be desired ; but in conse- 
quence of horizontally applied stresses the inertia of the 
upper part has resulted in fracture at the base, and an ap- 
palling destruction,”’ 

The whole line of the railroad, of which this bridge is a 
part, was very badly damaged, and its repair will take 
some time and a large expenditure of money. 

Earthquake strains are not easy to calculate, and it will 
be a difficult task for bridge-builders in Japan to provide 
against such contingencies in the future. 
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PROGRESS IN FLYING MACHINES. 
By O. CHANUTE, C.E. 











(Continued from page 86.) 





- B. SCREWS TO LIFT AND PROPEL. 


IN describing the various proposals and experiments 
which have been made to compass artificial flight by 
means of rotating screws, the latter will chiefly be con- 
sidered as instruments from which to obtain support of a 
given weight in the air. There is no question that they 
can serve as propellers if the support be otherwise ob- 
tained ; nor that if a screw can lift and sustain its own 
prime motor, it can also be made to progress horizontally, 
either by inclining it at the proper angle or by adding a 
vertical screw. 

It was to be expected that when inventors found how 
difficult it is to obtain a lifting effect from flapping wings, 
they should turn to aerial screws to sustain them in the 
air. Man has succeeded in out-traveling both land and 
marine animals by substituting rotary motion for the re- 
ciprocating action of their limbs: the locomotive far out- 
strips the horse, and the paddle-wheel and screw have, for 
large vessels, superseded the oar, so that it seems natural 
to expect that some rotating device shall be found the 
preferable propeller, should aerial navigation ever be ac- 
complished. 

It will be seen, from the accounts which follow, that the 
chief obstacle has hitherto been the lack of a sufficiently 
light motor in proportion to its energy ; but there has re- 
cently been such marked advance in this respect, that a 
partial success with screws is even now almost in sight. 

* Curiously enough, the Aerial Screw considerably ante- 
dates the marine screw, although, unlike the latter, it has 
not been brought into practical use. We have already 
seen that Leonardo Da Vinci experimented with paper 
screws, which mounted into the air, as early as A.D. 1500, 
and we may add that a sketch has been found in his note 
books for a proposed aerial screw machine 96 ft. in diame- 
ter to be built of iron and bamboo framework, covered 
with linen cloth thoroughly starched. He probably aban- 


A similar proposal was made by Paucton, a learned 
mathematician, in 1768, when, in a treatise upon the 
Archimedean screw, he described an apparatus which he 
called a ‘‘ Pterophore,”’ consisting of two aerial screws, 
one to sustain and the other to propel, attached to a light 
chair. A man seated in the chair was expected to rotate 
these screws by means of gearing, and so raise himself 
through the air. 

The first practical experiment known, however, is that 
of M. Launoy, a naturalist, and M. Béenvenu, a mechani- 
cian, who jointly exhibited before the French Academy of 
Sciences in 1784 the little apparatus shown in fig. 25. It 
consisted of two superposed screws, about one foot in 








Fic. 25.—LAUNOY & BIENVENU—1784. 


diameter, each composed of four feathers inserted in 
sockets at the ends of a rotating axle. This axle was put 
into motion by the unwinding of a cord fastened to the 
two extremities of a bow; and the report to the French 
Academy (May 1, 1784) says: : 

‘* The working of this machine is very simple. When 
the bow has been bent by winding the cord, and the axle 
placed in the desired direction of flight—say vertically, for 
instance—the machine is released. The unbending bow 
rotates rapidly, the upper wings one way and the lower 
wings the other way, these wings being arranged so that 
the horizontal percussions of the air neutralize each other, 
and the vertical percussions combine to raise the machine. 
It therefore rises and falls back afterward from its own 
weight.” 

Launoy & Bienvenu proposed also to build a large 
machine, and to go up in it themselves. It is not stated 
whether this was ever attempted ; but probably not, as a 
brief investigation must have satisfied them that they had 
no adequate primary motive power at hand to lift even its 
own weight in that way, and that with a secondary or 
stored power the machine would fly but for a few seconds, 

Practically the same device was constructed by Sir 
George Cayley in 1795, and described by him in Michol- 
son's Journal for April, 1810; but whether he reinvented 
it or owt the idea from Launoy & Bienvenu is not 
stated. He mentions it merely as a toy, and his writings 
seem to indicate that he expected success to be achieved 
instead with an aeroplane to be driven by some sort of 
propelling apparatus, if only a sufficiently light first mover 
could be contrived. : 

Subsequently, Deghen, in 1816, Sart#, in 1823, and 
Dubochet, nm 1834, all proposed and constructed models 
for flying machines on the vertical screw principle; but 
they did not discover the necessary light motor to trans- 
form their models into practical machines. 

In 1842 Mr. PAi/lifs, the inventor of the ‘* Fire An- 
nihilator,”” succeeded in raising into the air an apparatus 
weighing in the aggregate 2 lbs., by means of revolving 
fans inclined about 20° from the horizontal. The motive 
power was evolved by the combustion of charcoal, nitre 
and gypsum making steam, as in the original fire an- 
nihilator ; and the engine consisted of rotating arms dis- 
charging steam direct into the atmosphere, and thus work- 





doned all idea of constructing it when his experiments 
with models showed the power that would be required. 





ing by reaction, being the device known as the discovery 
of Hero, of Alexandria. Mr. PAzllifs exhibited a work- 
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ing model of his aerial machine at the Aeronautical Ex- 
hibition in London, in 1868 ; and in describing his experi- 
ment of 1842 he said : 

** All being arranged, the steam was up in a few sec- 
onds, when the whole apparatus spun around like a top 
and mounted into the air faster than any bird ; to what 
height it ascended I had no means of ascertaining. The 
distance traveled was across two fields, where, after a long 
search, I found the machine minus the wings, which had 
been torn off from contact with the ground.’’ This is un- 
doubtedly the first machine which has risen into the air by 
steam power; but the necessarily small capacity of the 
generator, and the wasteful though simple method of 
using the steam, limited its flight to a very few minutes, 
and removed it from the possibility of application ona 
practical scale. 

In 1843 Mr. Bourne, the well-known English engineer, 
constructed some models of aerial screws, consisting of 
large fowl’s feathers inserted in a cork, stuck on the top 
of a pine stick, to which a watch spring was attached, and 
succeeded in making them rise by the force of the coiled 
spring to the height of some 20 ft. / but he recognized 
that the difficulty in the way of building a really navigable 
machine was to obtain ‘* the right motive power.”’ 

This must also have been the conclusion of Mr. Cossus, 
who proposed, in 1845, the apparatus shown in fig. 26, 
which consists in three rotating aerial screws to be moved 
by steam power. The design is by no means devoid of 
































Fic. 26.—COSSUS—1845. 


merit, for by hinging the outer and smaller screws, and 
varying their angle with respect to the machine, the latter 
can be made to travel in any direction desired, while sus- 
tained by the rotation of the middle screw. It cannot be 
learned that Cossus tried any practical experiments, for a 
simple inquiry into the weights and relative energy of the 
steam engines of his day and an investigation as to the 

ower required to sustain his apparatus must have speed- 
ily convinced him that it had better be abandoned. 

Analogous proposals were made in 1851 by Mr. Aubaud, 
who combined several screws with an aeroplane; and by 
Le Bris, who designed a car surmounted by two screws 
turning in opposite directions, in order to overcome the 
tendency of the apparatus to rotate on its own axis, as the 
consequence of the horizontal component of the thrust of 
a single screw. 

It was to overcome this same objection that, in 1859, 
Mr. Bright designed and patented the apparatus shown 
in fig. 27, the axles of the screws consisting of tubes, 
rotating in opposite directions, one inside of the other, 
Mr. Bright seems to have planned the machine to be sus- 
pended beneath. a balloon, and to be worked by man 
power, in order to alter or to maintain the altitude at will, 
and thus save the expenditure of ballast in rising or of gas 
in descending, Its beneficial effects, however, seem to 
have proved so small—solely, it may be said, from the 
inadequacy of the motive power employed—that it has not 
come into practical use. 

These various efforts were somewhat desultory, and not 
followed up by anything like scientific experiments ; but 
in 1863 there was in Paris a great ‘‘ boom"’ in projects for 
navigating the air by means of aerial screws, and the 
French espoused its promotion with great enthusiasm. 
M, de Ponton d Amécourt and M. de la Landelle had 
already studied the action of the screw upon the air, when, 
in July, 1863, M. Nadar, a prominent photographer, in- 
vited to his reception rooms the ¢é/i¢e of the press, of sci- 





ence, and of artists, and treated them to a first reading of 


his famous ‘‘ Manifesto upon Aerial Automotion,”’ which 
| appeared the next day in the press, and was republished 


and commented upon throughout the whole of Europe. _ 
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Fic. 27.—BRIGH'1 —1859.} 


In this manifesto, written with much eloquence, Nadar 
expressed the opinion that the principal obstruction in the 
way of navigating the air was the attention which had 
been given to balloons ; that, in order to imitate nature, 
a flying machine must be made heavier than the air. Also 
that the surest means of success was the employment of 
the aerial screw—‘‘ the sainted screw,’’ as an illustrious 
mathematician called it, which was known to be capable of 
carrying up a mouse, and must, therefore, @ fortiori, be 
able to sustain an elephant. 

The inanity of this argument was not apparent at the 
time ; and Madar proceeded to form a syndicate to pro- 
mote ‘‘ aviation’ after the methods of ‘opera bouffé. A 
journal was founded—the first Aéronaute—43 paying sub- 
scribers were obtained, and 100,000 copies of the first issue 
printed. This journal expired after its fifth issue. Then 
a monster balloon was built—the Géant—out of the ex- 
hibition of which it was expected to realize sufficient profits 
to build a screw machine which should put an end to bal- 
looning forever. But the Géan¢ met with all sorts of mis- 
haps; it gave ne profits, and entailed losses instead, 
which nearly ruined adar ; and such experiments as 
were tried with aerial screws (outside of the little toys 
which were exhibited at the various meetings) demon- 
strated that the utmost weight which the exertion of one 
horse power could sustain, with a screw acting upon the 
air, was some 33 lbs., or, in other words, that if the ap- 
paratus were to weigh one ton, it would need 67 horse 
power continuously exerted to keep it afloat.y : 

This is now clear enough to us. Assuming that in con- 
sequence of the rotation at high speed a smaller surface 
is required to sustain a given weight with a screw than with 
reciprocating wings or fixed aeroplanes, yet the motor for 
the screw would probably weigh about one-third of the 
whole weight of the apparatus (instead of one-quarter, as 
in the case of birds, and probably one-sixth in the case of 
aeroplanes), and so the utmost weight available for the 
motor of the screw and its supplies would be } of 33 lbs., or 
11 lbs. to the horse power, while in 1863 there was no 
primary motor known then approximating such phenomenal 
lightness. 

Now that Mr. Maxim has announced that he has built 
a steam engine, and its generator of 950 Ibs. aggregate 
weight developing 120 actual horse power, or at the rate 
of 8 lbs, to the horse power, it is doubtless within his 
power to go up into the air with an aerial screw, and to 
perform therein various evolutions ; but his trips would 
probably be short, and the consequences might be unpleas- 
ant were the machinery to break down while he is aloft. 
He has, accordingly, with great good judgment, begun by 
applying his steam engine to an aeroplane, although this 
will involve greater difficulties in starting and in landing, 
as well as a less immediate demonstration. 

Almost the only memento which now remains of the 
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‘movement in favor of the aerial screw inaugurated by 


Nadar is the model of the flying machine designed by the 
Viscount de Ponton d’ Amécourt, and which is shown in 
fig. 28. The following description is translated from that 
of M, 7issandier: 
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‘*M. de Ponton d’ Amécourt constructed, in 1865, an 
aerial screw machine worked by steam, which was ex- 
foeugy to rise with both its motor and its steam generator. 

his beautiful little model, which was exhibited at the 
London Aeronautical Exposition in 1868, is exquisitely 
finished. The boiler and frames are of aluminium, and 





Fic. 28.—D’AMECOU RT~ 1853. 


the steam cylinders are of bronze. The reciprocating 
movement of the pistons is transmitted by gearing to a 
double pair of superposed screws of 41 sq. in. surface, 
one rotating in a different direction from the other. The 
apparatus, which is now in the collection of the French 
Society for Aerial Navigation, weighs, without water or 
fuel, 6.1 lbs. The boiler is 3} in. high and 4 in. in diame- 
ter; the total height is 244 in. Unfortunately the boiler 
cannot be worked at sufficient pressure ; when the ma- 
chine is put into motion it possesses a certain ascensional 
force ; it loses weight, but it does not rise.’’ 

The illustrated papers also published about 1865 views 
of a great steam flying machine, attributed to M. de /a 
Landelle. These showed a hull flanked with aeroplanes, 
and surmounted with two masts, each carrying four sets 
of screws, and also a partly folded umbrella, presumably 
to open into a parachute, It is to be found reproduced in 
most works upon aerial navigation, and in encyclopedia 
articles, and is not given here, because it possesses no 
merit whatever, being probably a newspaper fancy, like 
the flying ship attributed to Mr. Edison, which went the 
rounds of the press some years ago, and which is also re- 
produced in M. Déeuaide’s chart. 

M. de la Landelle was a persevering man, as well as one 
of considerable scientific acquirements. He continued 
making experiments upon screws of various shapes long 
after MM. Nadar and Ponton @’ Amécourt had given them 
up in disgust ; and he encouraged M. Pénaud, then a ris- 
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Fic. 29.—PENAUD—1870.} 


ing young man, to take up the study of aviation. The 
latter produced in 1870 the little apparatus shown in fig. 
29, which has remained the best of its kind. 

Pénaud's flying screw, which is called by the French a 
‘* Hélicoptére,’’ consists of two superposed screws rotat- 
ing in opposite directions, and actuated by the force of 
twisted rubber strings. The principle is the same as the 
apparatus of Launoy & Bienvenu and of Sir George 
Cayley, but the twisted rubber is far more effective than 
the bow, whether the latter be of whalebone or steel, and 
this change in the motor constituted the chief merit of 





Pénaud’s modification, He first experimented with rub- 
ber in tension, but found that the increased weight of the 
frame (to resist the strains) more than compensated for 
the weaker effects of torsion, and that the latter applica- 
tion enabled him to construct models which were simple, 
cheap, efficacious, and not easily broken. These models, 
when built in varying proportions, would either rise like a 
dart to a height of some 50 ft., and then fall down, or sail 
obliquely in great circles, or, after rising some 20 or 25 
ft., hover in the same spot for 15 or 20 seconds, and some- 
times as many as 26 seconds, which was a much longer 
flight than had ever before been obtained with screws. 

For lack of a sufficiently light primary motor, Pénaud's 
further experiments in this direction brought forth no 
practical results, and his apparatus has remained a toy, 
which has been varied in many ways. 

The most popular of such toys have been the various 
single spinning screws, either of cardboard or metal, 
which are attached to a spindle around which a string is 
wound, and which are set in rapid rotation by briskly 
pulling and unwinding the cord. These are of many 
shapes, with two, three, or more arms, and of various 


‘angles of pitch. Those with heavy rims are most effective, 


sometimes rising as much as 200 ft. into the air; but they 
have led to accidents and proved dangerous. In such de- 
vices the source of power is not taken up into the air, as 
in Pénaud’s apparatus, but it is stored in the momentum 
of the screw and encircling ring (if any) by the original 
muscular effort. Mr. Wenham measured the force ex- 
pended in unwinding the coiled string by attaching thereto 
a small spring steelyard, and noting the time of ascent of 
a flying screw of tin plate with three equidistant vanes. 
He computed that to maintain the flight of the instru- 
ment, weighing 396 grains, a constant force is required of 
near 60 foot-pounds per minute, or in the ratio of about 
3 horse power for every 100 pounds. 

Many modifications bave also been made of the double 
screw arrangement, which takes up its secondary motor in 
the shape of twisted rubber. These have been produced 
by many people ; but the cleverest are probably those of 
M. Dandrieux, who, in November, 1879, presented before 
the French Aeronautical Society * no less than Io different 
types, the best known of which is that of the butterfly, 
which is still to be found in the toy shops, and which 
comes to us both from Paris and from Japan. M. Dan- 
drieux modified the shape and proportions of the screw, 
and effected a material improvement in its efficiency. 

Flying screws driven by clock springs have been fre- 
quently made. Such an arrangement was constructed by 
Sir George Cayley, ‘‘ the flying baronet,”’ at the begin- 
ning of the century, and is described in his paper on 
‘* Aerial Navigation,” in Vol. XV of Nicholson's Journal, 
Sometimes the attempt has been made to substitute man 
power. Of such was the experiment of Mr. Mayer, a 
stair-builder, who, about 1828, constructed an aerial screw 
proportioned to sustain 126 lbs., and rotated it with his 
own muscular power. In giving an account of the result, 
forty years later, he said, naively : t 

‘*The result was very flattering, though not perfectly 
successful. My pecuniary resources were exhausted, and 
other work in my own business being then offered to me, 
ascending by wings (screws) was abandoned until a more 
convenient season, and the more certain and substantial 
method of making stairs, and ascending them step by step, 
was substituted in its place.”’ 


(TO BE CONTINUED.) 
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Recent Patents. 








BEAUDRY’S POWER-HAMMER. 


THE accompanying illustrations show an improvement in 
power-hammers covered by patent Noa. 461,917, recently is- 
sued to Alexander Beaudry, of Boston. In the drawings fig. 
1 is a sectional front elevation of a hammer embodying 
the improvements, the right side of the figure representing 
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anuary, 1880. : 
+ Third Annual 


eport Aeronautical Society of Great Britain, 
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parts of the hammer in section and a part of the frame broken 
away. Fig. 2 is a side elevation with the fly-wheel removed 
and the main shaftin section. Fig. 3 is a sectional plan, the 
plane of the section being indicated by the line 3 3 in figs. 
1 and 2. Fig. 3¢ is a detail view, which will be hereinafter 
described. 

A represents the frame: of the hammer, which is preferably 
constructed of two like sections or halves of cast iron, which 
are united at their tops by bolts a and secured at their bases to 
a bed-plate B by bolts. Cis the main or driving shaft mounted 
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acting through the connecting-rods, /, impart a vertical recipro- 
cating motion to the cross-heads f, and these latter, moving up 
and down in unison, impart an up-and-down motion to the 
hammer-head H. through the medium of the strap d@. In its 
vertical movement the strapd plays in apertures m in the frame 
A. As the cross-heads f move up and down, the curved racks 
A rock on the straight racks 7, and thus cause the cross-heads £ 
to move in substantially parallel planes. This prevents any 
appreciable slacking of the endwise strain on the strap d. 
However, as in this class of hammers the normal movement of 
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BEAUDRY’S IMPROVED POWER-HAMMER. Jj 


in bearings 4 in the frame A. On one end of this shaft is the 
driving-pulley D and on the other end is the fly-wheel Z. 
This shaft passes through an opening formed in the anvil-bed 
F, which is mounted on the base &. In this bed is set the 
anvil or lower die G. 

Mounted in vertical guideways or keepers c, formed in the 
inner faces of the two sections of the frame 4, is the hammer- 
head 4, which carries the removable die or former 7. The 
head / is inserted in its guides from the top of the frame 4, 
which is left open to permit it to enter freely, and said head is 
adapted to play up and down in its guideways c. 

To give a vertical reciprocating movement to the hammer- 
head, this head H is suspended on a stout strap d, preferably 
‘composed of several strips of rawhide superposed. ‘This strap 
is passed through an eye in the head, and has hooks e secured 
to its respective ends. Each hook engages a yoke or cross- 
head /, to which is coupled a connecting-rod /, said rod being 
coupled at its lower end to the’strap X of an eccentric Z, fixed 
on the shaft C. This nechanisa: on one side is an exact dupli- 
cate of that on the other side. In fig. 1, one side of the frame 
is shown broken away, leaving this mechanism in full view. 
The cross-head / has eyes in its ends and is slipped upon the 
stems g of two similar curved racks 4 4, which gear with two 
straight racks 7 i, secured to the outer face of the frame A. 
The stems of the two curved racks are connected by a tie /, 
and on said stems are cushion-springs 4, which abut at their 
inner ends against collars / /, fig. 3. The cross- -head / bears 
on or against the outer ends of said springs. 

In fig. 3¢ a curved rack 4 and a straight rack i are seen 
detached, the latter being shown in section. It will be seen that 
the cushion-springs £ on opposite sides of the frame A, which 
will be under considerable tension, tend to strain the strap d 
taut, and thus enable it to support the hammer-head without 


sagging. . When the shaft Cis set in motion, the eccentrics Z, . 





travel of the hammer-head (due to the throw of the eccentrics 
in this case) is exceeded when the hammer-head is in rapid 
movement, owing to the acquired momentum of said head, the 
strap will be flexed at the end of the downstroke (and to a Jess 
extent at the end of the upstroke) and the cross-heads / will be 
drawn inward, the springs & yielding to allow for this flexure. 
This inward movement of the cross-heads / will draw the cen- 
necting-rods 7 inward at their upper ends to a slight extent, 
and to allow for this these rods are coupled to their respective 
eccentric-straps by coupling pins or bolts ~, the axes of which 
are at right angles to the axis of the eccentric-shaft C. In 
order to allow for the swinging movement of the connecting- 
rod forward and back as the eccentric rotates, the bearing on 
this cross-head / where it receives the upper end of the rod is 
made of aspherical form. The connecting-rods may be pro- 
vided with coupling-sleeves 0, whereby they can be lengthened 
and shortened within limits for accurate adjustment of their 
Jength. 

When the guideways in the frame and the sides of the ham- 
mer-head shall have become worn to such an extent that the 
latter plays too loosely, the two sections of frame 4 may be 
brought nearer together by inserting a thinner washer # at their 
upper ends and screwing up the bolts a thereat, and the bolts 
which secure the bases of the frame-sections to the bed-plate 
B may be loosened and the said sections set nearer together at 
the base. The bolt-holes in the frame will be slotted for this 
purpose. In order to keep the curved racks 4 in engagement 
with the straight racks z, or to insure against the former slip- 
ping laterally off the latter, the racks 7 are provided with side 
plates 7, as shown. 

The curved racks 4 and straight racks 7 are used as a means 
of preserving the parallelism of the cross-heads f in their re- 
ciprocating movements ; but other means or parallel macian- 
isms may be employed for this purpose. 
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Foreign Naval Notes. 





AN ENGLISH TORPEDO TENDER. 


THE accompanying illustration, from Ze Yacht, shows the 
English torpedo-tender Vu/can, a ship which has caused much 
discussion. 

The Vulcan was launched in 1889, and the chief dimensions 
are: Length, 348 ft. ; breadth. 58 ft. ; mean draft, 22 ft. ; dis- 
placement, 6,620 tons. She has twin screws, each driven by a 
triple-expansion engine of the ordinary type. On the trial trips 





these engines worked up to 8,166 H.P. with natural and 12,000 





there has been much trouble with her engines and boilers ; it is 
also claimed by some of the critics that she has shown struc- 
tural weakness, which would seriously interfere with her useful- 
ness as a floating workshop at sea. 


THE FRENCH CRUISER ‘‘ JEAN BART.” 


The accompanying cut, reproduced from /’ ///ustration, shows 
the new first-class cruiser /ean Bart, which has just been com- 
pleted for the French Navy. This ship has received her arma- 
ment, and is now undergoing her final trials. 

The plans for this cruiser were the work of Chief Engineer 
Thibaudier. As originally drawn the ship was to carry a con- 





TORPEDO TENDER “VULCAN,” BRITISH NAVY. 


H.P. with forced draft, and gave the ship an extreme speed of 
18.5 knots. 

The Vulcan carries on deck six small torpedo-boats which 
can be quickly put in the water by means of large hydraulic 
cranes, which are shown in the engraving back of the smoke- 





siderable sail area, but this has been changed, and she has only, 
two military masts, or rather towers, for the masts are really 
towers, and each carries three tops, two of them being of very 
large size. The French naval authorities seem to favor these 
large tops and heavy masts. 
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FIRST-CLASS CRUISER “ JEAN BART,” FOR THE FRENCH NAVY. 


stacks. Her chief purpose, however, is to act as tender toa 
torpedo fleet, and for this object she can carry a large amount 
ot stores, and has between decks a completely fitted up machine- 
shop, where repairs of almost all kinds can be made. Her 
armament consists of 20 small rapid-fire guns arranged to repel 
attack from torpedo-boats, and she has no heavy guns. 

On the first trials the Vudcan did fairly well, but since then 


The Jean Bart is 353.25 ft. long over all; 43.62 ft. beam ; 
30.50 ft. in depth ; 20.14 ft. draft aft, with normal load ; 4,162 
tons displacement. Measuring by displacement, she is about 
the size of the Sam Francisco or the Newark of our own Navy, 
and is of a very similar class. 

The armament includes four 16-cm. (6.3-in.) breech-loading 
rifles ; six 14-cm. (5.5-in.) breech-loading rifles ; six 47-mm. 
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(1.85-in.) and two 65-mm. (2.56 in.) rapid-fire guns ; eight re- 


. volving cannon ; four torpedo-tubes. It is not very heavy for 


a ship of her size. 








Manufactures. 


A New Power-Hammer. 








THE accompanying illustrations show a new power-hammer 
of the pneumatic type; it is driven by a belt, but air is the 
medium by which motion is transmitted to the hammer-head. 
Fig. 1 is a perspective view of one of these hammers ; fig. 2 is 





last named being merely admission valves, which admit air to 
supply the place of what may be lost in case there is any leak- 
age. This they do automatically and at each stroke, so that 
any reasonable amount of Jeakage does not interfere with the 
working of the hammer, and the piston and stuffing-box need 
not be so tight as to interfere with free working. The valves at 
the back of the cylinder a and 4 are those by which the motion 
of the hammer is controlled ; they are opened and closed by 
means of a sliding wedge, which is connected to the system of 
levers before referred to, and clearly shown in fig. 2. These 
valves open in reverse directions, so that when one of them is 
opened by the wedge the other is closed. Valve a being closed, 
or the tension upon the spring which tends to close it being in- 
creased by the action of the wedge, the air is confined above 


Fig. 3. 
































































































































Fig. 2. 


THE HACKNEY POWER-HAMMER. 


a‘side elevation showing the construction, and fig. 3 is a section 
of the cylinder on a larger scale. 

At the top of the standards there is a forged-steel crank-shaft 
working in bearings of phosphor-bronze, one on each side of the 
crank. The crank works in a yoke, having a sliding box of 
phosphor-bronze, this yoke being attached directly to the air 
cylinder below, which is thus given a vertical reciprocating 
motion in the slides formed in the standards, Within this cylin- 
der is a piston, which, by the usual rod, is attached to the 
hammer-head, the air, more or less of which is confined above 
and below the piston, serving to transmit motion to it and to 
cushion it at the end of each stroke. 

The admission and confinement of air in the cylinder is con- 
trolled by valves, which may be worked by hand or foot, as is 
most convenient, these valves, and the method of controlling 
them, being shown in figs. 2 and 3. In the larger sizes of ham- 
mers there are four valves, as shown at a, 4, c, and d, the two 





the piston, which is thereby forced down, valve 5 being at the 
same time opened, so that, until the piston has passed this 
valve, its motion is unimpeded. After passing the valve 4 the 
air confined below this point cannot escape and is compressed, 
forming a cushion, and helping to raise the piston after the 
blow has been delivered. 

It will be understood that the action of the air, its compres- 
sion, etc., depends upon the relative motions of the piston and 
cylinder as much as upon the absolute motion of either, while 
the intensity of the compression, and consequently the force of 
the blow delivered, depends upon the degree of opening of the 
valves a and 6. 

The motion of the hammer is considerably greater than that of 
the cylinder, and the action of the valves is so prompt and 
certain that a single blow can be delivered with the maximum 
force, and the hammer will be arrested and held at the upper 
end of the stroke by a brake provided for that purpose, which 
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is controlled by the same lever that operates the valves. This 
enables the hammer to be used for drop-forging simply by put- 
ting in suitable dies for that purpose, and without any other 
special preparation whatever. 

The guides for the cylinder and hammer-head are adjustable 
for wear, and can easily be replaced. In the smaller sizes the 
lower part of the hammer, upon 
which the die block rests, is made 
separately, so that it may be easily 
renewed in case of breakage. 

The hammer shown is of the 50- 
Ibs. size ; it weighs 2,500 lbs.; is 6 
ft. 2 in. high over all; has 7 in. 
travel of head; uses dies 5} in. 
long; is driven by a 3}-in. belt 
running on a 10-in. pulley, and can 
be run up to 380 blows per minute. 

The larger sizes—300 lbs. and 
over—are made with a double stan- 
dard and separate anvil-block, the 
arrangement of cylinder and valves 
being the same as those shown. 
The largest size made—5oo-lbs.— 
weighs 14,000 lbs.; is 8 ft. 5 in. 
high; has 14 in. travel of head; 
uses dies 14 in. long; is driven by 
a 5-in. belt over a 24-in. pulley, 
and can be run up to 200 or 250 
strokes per mintfte. 

These hammers appear to be very 
substantial and serviceable tools. 
They are made by the Hackney 
Hammer Company, of Cleveland, O. 
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A New Milling Machine. 








THE illustration given herewith 
shows a No. 4 plain milling machine 
made by the Brown & Sharpe Man- 
ufacturing Company in Providence, 
R.I. This is a new machine, lately 
' added to that company’s list. 

The overhanging arm supports 
the outer end of the cutter arbor, 
either on acenter or in a bushing, 
and may be rigidly connected with 
the knee by an arm brace. The 
spindle-boxes are of bronze. The 
saddle rests directly upon the knee ; 
the platen is heavy and moves only 
at right angles with the spindle. It 
has three T-slots and is surrounded 
by a channel for oil. 

The platen is 32 in. long and 7 
in, wide ; it has an automatic feed 

. of 20 in., and may be stopped 
automatically at any point while 
moving in either direction. It can be lowered 184 in. from 
the center of the spindle, and the saddle has a movement of 

6% in. in line with the spindle. The greatest distance from 

the center of the platen to the face of the stand or knee-slide is 

1rin. There are six changes of feed varying from 0.008 in. to 

0.100 in, per revolution of the spindle. 

The vise swivels and has a graduated base ; the jaws are 54 
in wide, 14 in. deep, and will open 2$ in. 

The various tools, wrenches, etc., furnished with the machine 
are shown in the engraving. The overhead works have two 
friction pulleys 14 in. in diameter for 3}-in. belt, and hangers 
with adjustable and self-oiling boxes. Thecounter-shaft should 
run about IIo revolutions per minute. 

This machine weighs about 1,800 lbs., and occupies a floor- 
space of 644 X 44 in. Its general design is well shown in the 
engraving. 
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Paint for Machinery. 





Most manufacturers and foremen know how difficult it is to 
find a paint which will stand on iron work and machinery, and 
which will not be affected by grease, oils, water, steam or heat. 
It is claimed by the makers of the Lawrence steel-color paint 
that it possesses the qualifications required, and is especially 
suited for use on pumps, radiators, boiler fronts and machinery 
subject to changes of temperature. It is easily applied and dries 
almost immediately, and is also well adapted for use as a foun- 
dation for other paint on surfaces. 








Meyer’s Automatic Cut-off Engine. 





THE accompanying illustrations show an engine with the 
patent valve-gear and cut-off devised by Mr. H. H. Meyer and 
built by the Davenport Foundry & Machine Company, of 


A NEW PLAIN MILLING MACHINE. 


which he is General Manager. Fig. 1 is a plan and fig. 2 an 
elevation of the valve motion ; fig. 3 is a general view of the 
engine. 

The valve motion, which is the distinguishing feature of the 
engine, is a modification of the link motion devised by Baron 
Heusinger von Waldegg for locomotives. In this engine the 
cross-head connection of the von Waldegg valve-gear is not 
used, but the same motion is obtained by using a compound 
rocker. 

The drawings, figs. and 2, show the gear of an 8 X 12-in. 
engine. The piston is supposed to be at the back end of the 
cylinder, and the valve just in position to admit steam, while the 
exhaust is full open. It is claimed that this gear moves the valves 
with such rapidity at the proper moment that steam is admitted 
into the cylinder at absolute boiler pressure ; this result is at- 
tained by the eccentric being in the center of its travel when 
the piston is at either end of the stroke and just when the valve 
is at the point of opening the steam-port, 

The valve derives its rapid motion from a stationary link, 
whose arm, at a right angle, is connected to a single eccentric; 
a block in the link connected to the governor varies the cut-off 
from three-fourths stroke to zero, without varying the lead— 
giving a perfect regulation of speed to the engine. The move- 
ment of the link is very short, and it is so constructed that any 
wear of the block can easily be taken up. 

The long-stroke engines are made with two admission ang 
two exhaust valves, also of the piston type, and each valve opens 
two passages for the admission and release of steam. This 





arrangement of valves, together with the positive motion they 
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receive from the link, is claimed to be superior to any other 
valve motion. 

The valves are of the piston type, made as light as possible 
and fitted with spring rings which travel in removable seats, 
either of which can be replaced when worn in a very short time 
and at a trifling expense, without taking the cylinder from the 
frame. 

The governor is designed to run from 1} to 3 times faster than 
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wheel the cut-off is made variable by hand ; by connecting the 
link-rod to a hand lever the engine can be made reversible. 
The motion is well adapted for a low-speed engine, as well as 
to a quick-running one. 

An engine of this type, with 24 < 36-in. cylinder, which has 
been in use in Davenport two years, running at 110 revolutions, 
will not vary more than 1} revolutions per minute between a 
full Joad and no load at all. 
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the engine itself; the balls being very small and pivoted so | 


that they will fly out in nearly a straight line, it is therefore 
very sensitive and powerful. It has a safety device attached, 
which in case the belt shoald break or the governor should fail 
to work from any other cause, will instantly shut off the steam ; 


Fig. 3. 

















The bed-plate of this engine is of the Porter type, but made 
wider between the main bearing and guides. The crank isa 
disk, properly counterbalanced. The connecting-rod, which is 
three times the length of stroke, is fitted with Meyer’s inter- 
locking key and wedge. The valve and link connections, crank 
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MEYER’S AUTOMATIC CUT-OFF ENGINE. 


the speed of the engine can be varied while in motion by mov- 
ing the counterpoise on the arm that takes hold of the link- 
cod ; the speed is first regulated by more or less compressing 
the spring which is placed between the sliding ring and a nut 
on the governor stem. 

By connecting the link-block to a screw with a small hand- 


aq cross-head pins are all of steel, hardened and ground toa 
t. 

The advantages claimed for this type of engine are sim- 
plicity ; wide range of cut-off; close regulation, and high 
power resulting from quick admission giving full pressure in 
the cylinder. 
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Hoisting Machinery. 





THE cut on this page is a sectional view of the hay depot of 
the New York Central & Hudson River Railroad at Thirty- 
third Street, New York, which contains a remarkable and ex- 
tensive arrangement of hoisting machinery. It was necessary 


in this case to provide a large number of hoists which could 
be easily and quickly started and stopped, and could be run 
from a central line of shafting. The pattern finally adopted 
was that made by the firm of Volney W. Mason & Company, 
of Providence, R. I. 

In the building there are 61 of these hoisting machines, 
driven by a main line shaft having its bearings in the top of 





HAY DEPOT AT THIRTIETH STREET, NEW YORK. 


each machine, there being fast on the shaft over each machine 
a paper friction wheel, while the hoisting machine below car- 
ries a winding drum, with a larger friction wheel on its side, 
which is caused to engage with the paper friction wheel over it 
by means of a double eccentric, or two cam bearings, one 
each side of the machine frame, connected by one lever. 
Pulling upward on the lever causes the drum and wheel to come 
into contact by a parallel movement toward the running wheel, 
friction contact causing the drum to wind up the hoisting wire 








THE MASON HOIST, 


rope as far as desired. On releasing the lever it falls back, 
and _ the wheel drops on a leather bral:e-shoe on the other side, 
holding the load stationary, the lowering away being accom- 
plished by lifting the lever off the brake between the brake 
and driving-wheel ; lowering away, hoisting or holding the 
load being controlled, as required, by the movement of the 
lever, the load being always held at rest by the brake upon 
letting go the controlling lever. 

One of the hoists is shown in detail in the smaller cut, fig. 2. 











In practice the hay brought in on the road is hoisted from the 
cars or platform, on the north side of the building, into the 
several stories, as desired, and delivered to the dealers’ teams 
on the south side of the building. 

The arrangement of the shafting presents an interesting 
feature, there being seven level lines, each 80 ft. long; and each 
line 1 ft. lower than the other from Eleventh Avenue toward 
the Hudson River, the lines each being connected by a pair of 
universal couplings and a piece of shaft 6 ft. long, on an in- 
cline or angle dropping 1 ft. in 6 ft. The power is furnished 
by two Westinghouse engines of 25 H.P. each, running at a 
speed of 390 revolutions per minute, the driving belts running 
to two friction pulleys 54 in. diameter and 8 in. face each, on 
the main shaft in the top story. By using these pulleys, which 
are a new style of balanced segment friction pulleys, designed 
by Mason & Company, either of the engines may be thrown 
on or off instantly, when running at speed or stopped, so that 
either engine can be used separately, or both together, to drive 
the main shafting, as required. This pulley, it may be noted, 
was especially designed for running continucusly on main line 
shafting, for driving electric light and other machinery started 
and stopped from the main shafting, and many pulleys made 
after this pattern have been put in operation. 

This hvisting machinery has been in operation for some time, 
and its service has been entirely satisfactory. 
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A New Journal-Box. 





THE accompanying illustration shows a new form of journal- 
box, patented by J. J. White and mide bv the Pennsylvania 
Machine Company, limited, in Philadelphia. It is designed 
especially for high-spted machinery. The Franklin Institute 
recently awarded the Longstreth medal for this invent on. 

Briefly stated, the improvements consist in making the walls 
A A of the casting to extend up to the height of the top of the 
cap-box C. These walls being planed through longitudinally, 
the cap is neatly fitted between them. To secure the upper or 
cap-box, instead of using bolts or screws to draw it down in the 





+A NEW JOURNAL-BOX. 


direction of the shaft it is clamped in position by bolts D D, 
laid in grooves S, cut transversely to the axis of the shaft across 
the top of the cap and through the side walls. By tightening 
these bolts the walls are drawn together, clamping the cap- box 
firmly betweenthem. A large oi] chamber, D, is provided in the 
upper cap. The packing of paper or wood usually found in 
the ordinary journal-box is entirely dispensed with here, thus 
leaving room for a strip of wicking Z, one edge of which comes 
in contact with the shaft for lubrication, and the other edge 
connecis with an oil well, 2. Channels are provided in the 
casting for carrying any excess of oil back to the well. 

It is claimed that this journal-box can be adjusted to the 
shaft much more quickly and aceurately than one of the usual 
type. Thisis accomplished by thoroughly oiling the shaft where 
it enters the box, and placing the cap in position where it seats 
itself upon the oil in accurate adjustment ; then by tightening 
the bolts immediately the cap will be rigidly secured in its 
proper place. No amount of strain that can be put upon the 
bolts can effect the adjustment of the cap, which is evenly sep- 
arated from the shaft by the film of oil. Experience has shown 
that the clamping of a journal-box in this way is effective and 
durable. This fact wiil be apparent when it is considered that 
split pulleys are clamped to shafting, and that, notwithstanding 
the leverage of the pulley, they hold satisfactorily. 
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A Steam Pump for Artesian Wells. 





THE accompanying cut shows a direct double acting steam 
pump devised for the purpose of pumping water from artesian 
wells, where a large quantity of water has to be raised. The 
illustration is a prospective view, and shows the pump with an 
air-chamber attacned, which is omitted when not required. 

The pump-head or engine consists of a strong iron frame 
which carries a pair of oscillating levers on steel bearings. 
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THE DOWNIE DIRECT-ACTING STEAM PUMP. 


The sucker rods are balanced by this means, so that their weight 
rests upon the bearings and not upon the piston, as in single- 
acting pumps. The steam cylinder is mounted upon top of the 
frame as shown, the whole resembling a compact upright en- 
gine. The valve is operated by an auxiliary piston and valve 
of simple construction ; the throw of this valve regulates the 
length of stroke of the pump, and it is driven by a cam move- 
ment, also shown in the engraving, which can be readily and 
quickly adjusted. The pumps are made in various sizes, the 
steam cylinders having aclear stroke of 24 in., and varying 
from 5 in. to 9 in. in diameter. 

These pumps are made in a careful manner ; the piston rods 
are of steel, and the pistons have metallic expansion packing 
rings ; the stuffing-boxes and glands are of brass. ach is 





fitted with a sight-feed iubricator and all necessary oil-cups and 
other fittings. 

The advantages claimed for this form of pump are the in- 
creased amount of water raised ; the constant stream of water 
thrown ; the greater amount of work done with the same sized 
cylinder ; the greater steadiness of working and the entire ab- 
sence of the loss of the power required to start the column of 
water inasingle-acting pump.- It is also an advantage that the 
sucker rods are used to counterbalance each other’s weight, re- 
lieving the piston and piston rod entirely. The actual capacity 
is much greater than a single-acting pump having the same size 
of steam cylinder. 

These pumps seem to be very well designed and adapted for 
their purpose. They are neat in design and compact in form, 
taking up-very little room. 

It may be added that the base-plate is made detachable, so 
that the pump-head can be easily removed when it is necessary 
to take out the sucker rods and valves for any purpose. 

These pumps have been in use for some time, with excellent 
results. They seem especially well adapted for railroad water 
stations where the supply is from wells. They are made by 
Downie Brothers & Nevin, Limited, in their shops at New 
Brighton, Pa.,and the essential points of their design are covered 
by patents. 
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Self-Contained Machines. 








HowEVeEr well designed a manufacturing establishment may 
be, changes are almost constantly going on as more recent im- 
provements are incorporated with the original plant. 

Considering this certainty, much more valuable and satisfac- 
tory is the self-contained machine, which may be readily shifted 
from place to place and do its work as well when located but 
temporarily as when all the precautions are observed for an in- 
definite operation. 

A striking instance of this was lately noted at the works of 
the Laurel Hill Chemical Company, at Laurel Hill, N. Y. Two 
timbers laid upen the ground, and braces by strut pieces from the 
ceiling, form the bed of the outfit, which consists of a 25 H.P. 
Westinghouse engine driving a salt-cake crusher and grinder. 

Each machine is complete in itself and independent of its sur- 
roundings, and the engine easily runs with perfeet safety at a 
speed of 400 revolutions per minute on its slender foundation. 

It may be interesting to note in this connection the extremes 
of speed in the power and its application. 

While the plant is not intended as a permanent one, the 
character of the production is no different from what could be 
obtained under more favorable conditions, and each machine 
yields, as a whole, to the inequalities of the foundation with no 
undue tendency to strain or warp the working parts. 


> 


Albany Notes. 








Tue Central Hudson Company has agreed to lease and operate 
the Albany Terminal Railroad as soon as it is constructed. 
The Albany Terminal was incorporated last year to construct 
a short road from a point near the river front at the upper end 
of the lumber district to a point near the Tivoli Lake reservoir, 
there to connect with the Central Hudson. One object of the 
Terminal Railroad is to facilitate the transportation of lumber 
in the winter, and another is the building of warehouses at the 
terminus upon the water front. By the lease of the Albany 
Terminal the Central Hudson will acquire control of nearly the 
entire water front of Albany. 


It is learned that the Central Hudson Company is consider- 
ing plans for the erection of a new and elegant station at Al- 
bany. The capital of the State has for some uffaccountable 
reason been shabbily treated by the railroads, and while com- 
fortable, commodious and beautiful structures have been erected 
elsewhere, Albany is left with what is undoubtedly one of the 
most inconvenient and ill-arranged stations in the State. It is, 
in fact, a quarter of acentury behind the age, and when we con- 
sider the great advance in railroad station building in the last 
ten years, this is saying a great deal. Not only is the station ill 
suited to its purpose, but the tracks are exposed to the weather, 
and no arrangement is provided for bringing trains up to a plat- 
form or even to a covered space. The West Shore station and 
the Delaware & Hudson are upon a lower grade, and are reached 
by a walk down under the bridge on Quay Street, in a very 
unsightly situation. At Spencer Street, about four blocks 
further north, the Company owns a triangle, where a fine union 
station could be built for all roads, at the same grade, and an 
arrangement of tracks might be devised by which passengers 
could reach and leave their trains in greater safety and be pro- 
tected from the weather. The plan of the new station provides 
for a substantial building of brick and a tower of sandstone, in 
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which is to be a large clock of four faces. The building will be 
in sympathy with the prevailing style of modernized Dutch 
architecture in Albany. 





> 
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Baltimore Notes. 





SURVEYS are being made for the Lancaster, Cecil & Southern 
Railroad, which, when completed, will connect with the Lancas- 
ter, Oxford & Southern at the Maryland and Pennsylvania line. 
The new road will also connect with the Baltimore & Ohio at 
Childs, on Philadelphia Division, and have its terminus at Elk- 
ton, Cecil Co., Md. It is stated this new line will be in 
operation in time to receive business from the Baltimore & 
Lehigh road, which is being widened to standard gauge. It is 
also thought, upon the completion of the Belt Line, which will 
be operated by the Baltimore & Ohio, that the Lancaster, Cecil 
& Southern ; the Lancaster, Oxford & Southern and the Balti- 
more & Lehigh roads will become a part of the Baltimore & 
Ohio System. 


THE South Baltimore Car Works have just installed a new 
electric light plant of 35 arc lights of 2,000 candle power each, of 
the Thomson-Houston System, and contemplate making further 
improvements by an additional incandescent plant for offices. 


THE total amount of tunnel of the Belt Line arched up to Feb- 
ruary I was 3,713 ft., 467 ft. of which was done in January. 


PLANS have been completed for the new power house of the 
City Passenger Cable Railway, to be built at the corner of East 
and Baltimore streets. The building will be 92 X 170 
ft.; the main floor will be the engine room, 82 x 87 
ft., 38 ft. high; the boiler room will be 41 X 48 ft.; 
the coal storage room 41 X 43 ft.; the cable splicing 
room 82 X 26 ft.; the cable storage room 14 X 40 ft.; 
the dynamo and tool room 14 X 42 ft. The power 
house at Eutaw and Lombard streets will be similar 
in design and dimensions. 


Tue Beckwith Iron Mills, of Paterson, N. J., are 
to be removed to Curtis Bay within three mouths, 
where, under the name of the Baltimore Rolling Mill 
Company, steel plates and bar iron will be manufac- 
tured. The transfer is the result of efforts made by 
President William S. Rayner, of the South Baltimore 
Harbor & Improvement Association. Baltimore cap- 
ital will be largely invested in the enterprise, but the 
Beckwiths will continue withthe Company. The plant 
will include the present large iron buildings and ma- 
chinery of the Company, which will be removed to 
Curtis Bay, and asecond mill for the bar iron manufac- 
tory. The expediency of a bar iron mill is proven by 
the consumption of about 10,000 tons of bar iron at Curtis Bay 
every year. Hitherto this has been purchased elsewhere. The 
Beckwith Mills do a Jarge business, and will employ several 
hundred men. Excepting afew skilled employés that it may 
be necessary to obtain from other places, Baltimore labor will 
be employed. President Rayner is much pleased with the ac- 
quisition, and the prospect of obtaining the transfer of other 
large manufacturing industries to Curtis Bay. He says all the 
Curtis Bay industries are paying well. Much of the success of 
Curtis Bay he attributes to the energy and management of Pres- 
ident McDonald, of the Ryan & McDonald Manufacturing Com- 
pany, and General Superintendent Carlton, of the South Balti- 
more Car Company. 


THE contract for yokes and general castings for cabling the 
Blue Line of tle Baltimore City Passenger Railroad Company 
has been awarded by President Bowie to Davies & Thomas, of 
Catasauqua, Pa., through their Baltimore representatives, Reed, 
Stickney & Company. 


THE location for a new passenger station for the Baltimore & 
Ohio and Belt roads has been determined upon, and the archi- 
tects, Messrs. Baldwin & Pennington, are arranging plans for 
the structure, which will be located on the block bounded by 
Lombard, Sharp, Pratt, and Howard streets, one square from 
Camden Station. The new depot will be about 180 X 370 ft. 


It will be remembered that some months ago the Baltimore 
& Ohio purchased a controlling interest in the Pittsburgh & 
Western Railroad, having also gained control of the Valley Rail- 
road, running from Akron to Cleveland. Arrangements are 
now being made for the Baltimore & Ohio to assume active 
charge of the two roads named, operating them as divisions of 
its system ; and as the Akron Division has been completed and 
is in operation, running from Akron, O., to Chicago Junction, 
this gives that Company the new line to Chicago via Pittsurgh, 
which they have had in view for some time. The track and 











road-bed over this route will be put into first-class condition, and 
excellent time can be made between Chicago and the East. It 
is thought the Akron Division, the Valley and the Pittsburgh & 
Western will form one general division, and be placed under 
one general superintendent. 


Tue South Baltimore Car Works have orders to build 500 hop- 
per gondola coal cars for the Baltimore & Ohio, 350 lumber box 
cars for the same road, and 100 coal cars for the George’s Creek 
Coa] & Iron Company, of Baltimore. 


» 


Graphite. 








THE graphite industry in the country was founded by Joseph 
Dixon in 1827, when he began the manufacture of black lead 
crucibles and completely revolutionized the crucible business. 
All crucibles used at the present day for melting brass, steel, 
copper, gold, silver, nickel, etc., are made of black lead (the 
common name for graphite), and by the Dixon process. 

His successors, the Joseph Dixon Company, have widely ex- 
tended the business, manufacturing graphite in many forms 
both for home sale and export. The works in Jersey City have 
recently been much enlarged ; they are shown in the accom- 
panying engraving. Besides these works the company have 
a mill for sawing cedar for pencils at Crystal River, Fla. 
The Dixon Company are miners as well as importers of 
graphite in all its forms, and use no graphite that they do not 
mine or prepare. Their mines are located in Ticonderoga, 
N. Y., and they have every facility in the way of chemists and 
expensive machinery, etc., necessary for completely freeing 





the graphite from the silica, sulphur and other impurities 
which it contains when it comes from the mines. 

The nature of graphite, sometimes called plumbago or black 
lead, is not generally understood, and therefore its great value 
in the mechanical arts has not been fully appreciated. Graphite 
is one of the forms of carbon. It is not affected by heat, cold, 
acids, alkalies or any known chemicals solvent. It is also the 
best solid lubricant known to science, a remarkable conductor 
of heat and electricity. The peculiar qualities of graphite have 
given it a wide range of usefulness. It is used in the manu- 
facture of lubricants for all purposes—crucibles, stove polish, 
lead-pencils, foundry facings, electrotyping graphite, graphite 
paint, etc. 


» 
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Wood-Working Tools. 








Tue old shops of the Berry & Orton Company, in Phila- 
delphia, having become too small for the increasing business, 
the company has lately erected extensive new shops at Twenty- 
third and Arch streets. The main building is of brick, is 
five stories in height and is 123 < 80 ft. in size. In addition 
there is a wing 68 X 45 {t., containing the blacksmith shop, 
etc. 4 

The offices in the main building are handsomely fitted up, 
and there is a large drawing-room on the second floor. The 
shops are connected with the tracks of the Baltimore & Ohio 
and the Reading railroads. 


- 
> 





The Bucyrus Steam-Shovel & Dredge Company. 





THE Bucyrus Steam-Shovel & Dredge Company, Bucyrus, 
O., is much busier than usual just at present. Besides a large 
number of important orders for steam-shovels and dredges from 
the United States Government and others, which claim its atten- 
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tion, the company is also actively engaged in preparing for 
the removal of its works and business to Milwaukee, Wis. 
The change of location will be made about July 1 of the cur- 
rent year, and there is a great deal of work to be done before 
that can be accomplished. 

The rapid growth of business has made it clear to the Bucyrus 
Company that it was a question of but a short time before 
greater manufacturing facilities would become imperative. 
The works at Bucyrus are now decidedly cramped, and it is ex- 
pected that the change, which has been contemplated for some 
time past, will furnish the desired accommodation. The com- 
pany has acquired 15 acres of land in South Milwaukee, of 
which 13 are on the upland, located on the main line of the 
Chicago & Northwestern Railroad, and the remaining two on 
Oak Creek where it debouches into Lake Michigan. Itisa 
most advantageous location for the conduction of a business 
such as that in which the Bucyrus Company isengaged. There 
will be plenty of room to increase the capacity of its works 
when this again becomes desirable. 

The large upland tract of 13 acres will be used for general man- 
ufacturing purposes, and the major part of the buildings will be 
Jocated there. The Oak Creek location will be used for ship- 
builaing purposes, the plan being to build there the dredge hulis 
intended for lake service, also scows, tugs, yachts and other 
small craft, the machinery for their equipment to be made in 
the upper works and transported thither over the connecting 
track. The plans for the buildings are now nearly completed. 
The capacity of the new works will be double that of the pres- 
ent quarters of the Company. 

The shops will all be of modern construction, attractive, sub- 
stantial and commodious. Special attention will be given to 
the important questions of light, heating and ventilation. They 
will be equipped throughout with the most improved machinery 
and appliances, and are expected, when ready for occupancy, to 
rank as the finest shops of their kind in the world. 

Electricity will be used extensively in the Milwaukee works. 
They will be lighted by a combination system of arc and incan- 
descent lights. Many of the power applications will be made 
by electricity, and electric motors will be largely used for vari- 
ous purposes. . The Company will also have its own system of 
water supply and sewage. 

In the new works, as in the old, one of the most interesting 
departments will be that devoted to the manufacture of placer 
mining outfits, which are used in combination with their steam- 
shovels and dredges. This system is receiving considerable 
attention. ° 

The Bucyrus Company has given a practical demonstration 
of its ability to extract free gold from sand or gravel in dry or 
wet localities, and the demand for its placer mining machinery 
is, we are informed, constantly increasing. Its method, it is 
claimed, saves all the free gold, no matter how fine. 

At the Bucyrus Works the Company is just finishing up an 
elevator dredge for the Government, for use on the Muscle 
Shoals Canal, on the Tennessee River, the third furnished ; also 
building another elevator dredge for the New Orleans & North- 
eastern Railroad Company—the second of the kind furnished 
them—for use in filling up the 26-mile trestle across Lake 
Pontchartrain. A contract has just been closed with the Plant 
Investinent Company, of New York, for a combination suction 
and elevator dredge, which will be the only dredge of its kind 
in this country and one of the very finest ever made. It will 
be used in the improvement of Port Tampa, Fla. 

The Company is building some very heavy machinery for the 
Suwanee Canal Company, which will be employed for draining 
the Okefenokee Swamp, in Georgia ; also for Breymann Broth- 
ers, of Toledo, O.. what will be the largest and most powerful 
dipper dredge in the United States. Allof the above are worthy 
of note as ranking among the largest and finest machines of the 
kind ever built. “A great deal of excavating machinery has been 
ordered of late from the Company, designed for the phosphate 
mining industry of the South. This class of machinery is of 
great variety. 


ss 
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Garlock’s Piston-Rod Packing. 





THE engraving represents samples of different kinds of rod- 
packing manufactured by the Garlock Packing Company, of 
Palmyra, N. Y. A represents a specimen of what is called 
their ‘‘ elastic ring packing.’’ This, as will be seen, consists 
of a ring made of fibrous and elastic material, which is cut diag- 
onally, as shown. A number of these rings are placed in the 
stuffing-box of a rod to be packed, and these are held in place 
by an ordinary gland. 

At B what is called the “ sectional ring packing’’ is repre- 
sented, This consists of a conical upper ring (shown separately 
at C), which fits into the lower ring at 2 (shown separately at 





D), which is made conical internally. Several such pairs of rings 
are placed in the stuffing-box, and the effect of the pressure of 
the steam is to contract the internal rings and press them against 
the rod, and to expand the external ones and make them steam- 
tight in the stuffing-box. 

At Z apiece of “ spiral packing’ is shown. This is made in 
the form of a continuous ring, which can be cut to any desired 
length. 

This packing is very expansive, and therefore the glands should 
be fleft quite loose and should be seldom tightened with a 





GARLOCK’S PISTON-ROD PACKING. 


wrench. The nuts should be screwed up with the fingers alone, 
which is sufficient in most cases. Should it leak water when 
Starting, it need not be tightened, as it will soon stop leaking 
when the packing is expanded by the heat. 


» 
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General Notes. 





THE Columbus Bridge Company, Columbus, O, has just 
taken a contract from the Baltimore & Ohio Company for three 
plate-girder spans 76 ft. long, at Wilmington, Del.; also for 
two truss spans of 103 ft. each, at Lancaster, O., for the Colum- 
bus, Hocking Valley & Toledo Railroad. 


THE Chicago & Northwestern Company has contracted with 
the Hall Signal Company, of New York, to equip 33 miles of 
the Milwaukee Division with ithe Hall electric signals. The 
same signals are to be applied to portions of the Wisconsin 
and Galena divisions, mak ng in all 87 miles of road to be so 
equipped. 


AN order has recently been placed with the firm of R. Hoe & 
Company, of New York, for a quadruple rotary printing-press, 
for the Dundee Courier, of Dundee, Scotland. This will be the 
first press of the class sent to Great Britain ; it will be capable 
of printing 50,000 eight-page papers an hour, and can print a 
variety of sizes from 4 up to 24 pages. 


TERMS of consolidation have been arranged between the Edi- 
son and the Thomson-Houston Electric companies, two of the 
largest concerns engaged in electric business. The consoli- 
dated corporation is to have a capital stock of $50,000,000, of 
which $15,000,000 will be exchanged for the present stock of 
the Edison Company and $18,400,000 for that of the Thomson- 
Houston Company, leaving $16,600,000 for future use in ex- 
tending the business. Of the new stock $10,000,000 will be 
preferred and the rest common stock. Of the preferred, $4,- 
000,000 will be exchanged for Thomson-Houston preferred 
stock and the balance held ; of the common, $14,400 000 will be 
issued for Thomson-Houston common stock and $15,000,000 
for Edison stock, leaving $10,600,000 in the treasury. The 
new company will be a very strong one, though capitalized at 
a very high rate. 


THE Morgan Iron Works, New York, are building new en- 
gines and boilers for the Pacific Mail Company’s. steamer City 
of Para. The engines are of the triple-expansion type, with 
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cylinders 28 in., 44 in. and 70 in. diameter and 48 in. stroke. 
here are six boilers, each 12 ft. 2 in. in diameter and 11 ft. 6 
in. long. 


_ THe Pennsylvania Company's shops, at Fort Wayne, are to 
build several ten-whee] passenger engines; they will have 
I9 X 24-in. cylinders, 68-in. drivers, and the boilers will be 62 
in. diameter of barrel. 


THE Rogers Locomotive Works, Paterson, N. J., is building 
10 heavy freight engines for the Central Railroad of New Jersey. 


Tue A. French Spring Company, Pittsburgh, has prepared a 
very convenient blank for ordering elliptic springs. It has 
sketches of the different kina of ends and bands wanted, and a 
blank for entering the dimensions desired, so that the whole 
order can be taken in at a glance, and there seems no possi- 
bility of a mistake or misunderstanding. The form of the blank 
is copyrighted. 


THE rapidly increasing business of the Consolidated Car- 
Heating Company has made it is necessary to enlarge the 
plant. Heretofore the factory occupied has been leased, but 
recently the company purchased a tract of land at the north 
end of Albany, and has already let contracts for the erection of 
a new factory and warehouse. The first floor of the new build- 
ing will be used exclusively for a shipping room and wareroom 
for all finished material. A portion of the second floor will be 
used for offices and the remainder for lathes. The third floor 
will be used for drills, brass lathes and handwork in putting 
up their various apparatus. The fourth floor will be used ex- 
clusively for tests and experimental work. This floor will 
especially be equipped so that all apparatus furnished by the 
Company will be thoroughly tested before leaving the factory, 
so that defects in all material supplied will be reduced toa 
minimum. The factory will be equipped with the latest and 
best machinery for doing their work, the greater part of 
which is special. Aside from this will be the engine house and 
auxilliary buildings. The contractors for the building are 
already at work, and the buildings will be rapidly pushed to 
completion. The Consolidated Cas-Heating Company will 
probably occupy the new buildings on or about June I next. 


Tue Grant Machine Tool Works, Fitchburg, Mass., have a 
new building 100 X 30 ft. in size, equipped with new machinery, 
including special tools for steel forgings. For the present the 
works are occupied in making steel balls by a new process in- 
vented by Messrs J. J. and R. H. Grant. There are now 10 
machines at work making these balls, and 20 more have been 
ordered, while four grinding machines for finishing them are 
ready. About 400,000 per week can be turned out, and the 
firm has received an offer from England for 10,000,000 for 
bicycle bearings: Larger ones for street car bearings are to be 
made, and other specialties in steel forgings will b2 manu- 
factured. 


THE Chicago, Rock Island & Pacific Company recently let 
contracts for 500 box cars, 500 furniture cars, and 200 stock 
cars. The Wells & French Company, in Chicago, will build 
700 of these cars, and the remaining 500 will be built by the 
Peninsular Car Company, in Detroit. 


THe Florida Car Manufacturing Company has been 
organized at Green Cove Springs, Fla., with $150,000 capital. 
It is apparently a reorganization of the old firm of Blaine 
Brothers. 


THE Delaware River Iron Ship-Building & Engine Works, 
Chester, Pa., recently launched the ferryboat Washington for 
the Pennsylvania Railroad Company. The Washington is 206 
ft. long, 65 ft. over guards and 17 ft. deep, and is almost a 
duplicate of the Cincinnati, recently put in service by the same 
company. She will have a propeller at each end, driven by two 
compound engines of the Canfield type. The engines will be 
built and put in at the Pennsylvania shops at Hoboken. 


Tue Keystone Bridge Company in Pittsburgh has the con- 
tract for building the new elevated railroad in Chicago. This 
road will have a total length of about 84 miles. 


THE Southern Pacific Company has given orders for the 
building of 750 new freight cars in the Sacramento shops. 


TuE Cooke Locomotive Works, Paterson, N. J., are building 
several ten-wheel freight engines, with 18 X 24-in. cylinders, 
for the International & Great Northern, and 25 Mogul engines, 
with 18 X 24-in, cylinders, for the Chicago, St, Paul & Kansas 
City Railroad. 














PERSONALS. 





EpwarD N. PIKE has established an office in Meriden, 
Conn., as a civil and consulting engineer. 


A. W. Wipes, of Skowhegan, has been appointed Railroad 
Commissioner of Maine for a second term. 


H. DEB. Parsons, Consulting Mechanical Engineer, has re- 
moved his office from 35 Broadway to 22 William Street, New 
York City. 


Proressor L. M. Haupt has resigned his position in the Uni- 
versity of Pennsylvania, and will engage in active practice as a 
civil engineer. 


Isaac D. BARTON, recently General Superintendent of the 
Long Island Railroad, has been appointed General Manager of 
the New York & New England Railroad. 


N. W. SAMPLE, for some time past Superintendent of Motive 
Power of the Denver & Rio Grande Railrcad, has been ap- 
pointed General Superintendent of the road. 


ALFRED WALTER, for some time past General Superintendent 
of the Baltimore & Ohio, has been appointed General Manager 
of the New York, Lake Erie & Western Railroad. 


J. L. VAN OrnumM has been appointed Chief Topographer to 
the International Commission in charge of the survey of the 
boundary line between the United States and Mexico. His 
headquarters will be at El Paso, Texas, 


W. G. RICHARDs has resigned his position as Superintendent 
of the American Steel Wheel Company. He has had long ex- 
perience in wheel making, including several years’ service in 
the Allen Paper Car Wheel Works at Hudson. 


RoBeErT H. SAyRE, now Vice-Président of the Lehigh Valley 
Company, will be, under the new leases, Third Vice-President 
of the Philadelphia & Reading Company. Hewill have charge 
of construction and maintenance of way, a work for which he 
is especially well fitted. 


James F. Hosart, for some time past Editor of the Yournal 
of Railroad Appliances, has resigned that position, and will 
shortly return to Minneapolis as Editor of the Morthwestern 
Mechanic, with which paper he was formerly connected. Mr. 
Hobart is well known as an excellent writer on mechanical 
topics. 


CHARLES HANSEL, Consulting Engineer of the Railroad Com- 
mission of Illinois, has been commissioned to promote the 
interests of the Columbian Exposition in Europe by urging 
railroad companies and manufacturers to become exhibitédrs. 
Mr. Hansel will sail for Europe soon, and expects to spend 
several months abroad. 


G. W. CusHING has been appointed General Superintendent 
of the American Steel Wheel Company in charge of the Me- 
chanical Department of the Company at South Boston ; he will 
also have charge of the new works about to be erected in New 
Jersey. Mr. Cushing is well known from his long service as 
Superintendent of Motive Power on a number of important 
lines. 


RICHARD P, MorGAN announces that, in connection with his 
son, D. C. Morgan, he has established an office as Consulting 
Engineer and Railroad Expert at Dwight, Ill. Mr. Morgan has 
been known as an engineer of standing for a number of years, 
and has conducted several important examinations of railroad 
property. Some years ago he made an exhaustive report on 
the Union and Central Pacific railroads to the Government 
Pacific Railroad Commission. He also served for several 
years as Engineer of the Illinois Railroad & Warehouse Com- 
mission. Mr. D. C. Morgan is also well known as an engineer. 


THE following changes in the Ordnance Corps of the army 
have been made: CoLoNEL A. R. BUFFINGTON has been trans- 
ferred from the command of the army at Springfield, Mass., to 
the command of the Rock Island Arsenal, lil. ; CoLone 
ALFRED MoRDECAI is assigned to the command of the Spring- 
field Armory, and is relieved at his former post at the New 
York Arsenal by Major CLirton CoMLy, who has also been 
made a member of the Board of Ordnance and Fortification ; 
LIEUTENANT-COLONEL JosEPH H. FARLEY is assigned to the 
command of the Frankford Arsenal, Pa. ; MAjoR JAMEs W, 
REILLY is assigned to the command of the Watertown Arsenal, 
Mass., relieving LIEUTENANT-COLONEL MARYE, who is on leave 
of absence on account of sickness. 


MarsHALt L. HINMAN has been chosen President of the Brooks 
Locomotive Works in Dunkirk, N. Y., to succeed the late Ep- 
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WARD NIcHoLs. He was fora number of years in the Machinery 
Department of the Erie Railroad, and when the Brooks Loco- 


motive Works were organized, in 1869, he was made Secretary . 


and Treasurer. When Mr. Brooks died, in 1887, Mr. Hinman 
was chosen Vice-President. He has served for three years also 
as Mayor of Dunkirk, and is now President of the Board of 
Education, of the Water Commission of the city, and of the 
Lake Shore National Bank. Mr. Hinman’s successor as Vice- 
President is R. J. Gross, who for nine years past has been 
Traveling Agent of the Works, and who had previously seen 
service on the Grand Trunk, the Denver & Rio Grande, and the 
Erie‘roads. 


vs 
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OBITUARY. 








Epwin S. Riccs died at his home in Brooklyn, N. Y., Febru- 
ary 2. Mr. Riggs was for a number of years connected with 
the firm of E. S. Greeley & Company, and for 12 years past had 
been the Manager of the Railroad Department of that firm. 
He was also a Director and Assistant Treasurer of the Com- 
pany. 





PROFESSOR WILLIAM GREY PECK, who died at Greenwich, 
Conn., February 7, aged 72 years, was born in Litchfield, Conn., 
and graduated from West Pointin 1844. After 11 years’ service 
in the Army he resigned, and was for a time Professor of Civil 
Engineering in the University of Michigan. In 1857 he was 
called to Columbia College, in New York, as Professor of Math- 
* ematics, and remained at Columbia until his death. He was the 
author of several mathematical works. 





THomAs T. TASKER, who died in Philadelphia, January 27, 
aged 92 years, was born in Yorkshire, England, but came to 
this country when I9 years old. About 1819 he established a 
small shop for the manufacture of stoves in partnership with 
Stephen Morris, in Philadelphia. Their business was gradu- 
ally increased, and when gas was introduced they began the 
manufacture of gas-pipe, forming the nucleus from which the 
Pascal Iron Works have grown up to their present extent. Mr. 
Tasker retired from active business a number of years ago, leav- 
ing the management of the works chiefly in the hands of his 
son. He was an active and public-spirited citizen, and was for 
many years a member of the Franklin Institute and of the 
Academy of Natural Sciences in Philadelphia. 





WILLIAM SMITH, who died at his residence in Boston, Janu- 
ary 19, was born at South Berwick, Me., in 1827. In 1849 he 
entered the repair shops of the Boston & Maine road as a 
machinist, and had served continuously on that road until the 
time of his death. He was for 23 years a locomotive engineer, 
and for six years Engine Dispatcher ; in 1877 ne was appointed 
Master Mechanic of the road, which position he has since held, 
his title being changed to Superintendent of Motive Power 
some years ago. Mr. Smith was a practical man and a very 
energetic officer. For some time past he had been engaged in 
the difficult work of securing as much uniformity as possible in 
the system under his charge, which was made up of many differ- 
ent roads owning different kinds of rolling stock. 





James T. Furper, who died in Boston, January 27, was 
born in New Hampshire. He began his railroad work on the 
Boston & Maine as Station Agent at Great Falls, He was 
afterward for several years Agent of the Erie Railroad at Jersey. 
City, but about 1868 returned to the Boston & Maine as Agent 
at Lawrence, Mass. From that position he was promoted to 
be General Freight Agent, and in 1873 he was made General 
Superintendent of the railroad. He retained that position under 
all the changes and consolidations of the past few years, re- 
maining the chief executive officer of the Boston & Maine sys- 
tem. Last year he was elected Vice-President of the company 
also. Mr. Furber was noted for his ability as a traffic manager, 
and for some years past has been one of the most prominent 
railroad officers in New England. 





James SEDGLEY, who died in Washington, January 11, aged 68 
years, was born in Limerick, Me., and at an early age learned 
the trade of a machinist. He entered the service of the North- 
ern (New Hampshire) Railroad in the shops at Concord about 
1850, and a few years later was appointed Master Mechanic. 
In 1865 he was appointed General Master Mechanic of the 
Michigan Southern & Northern Indiana Railroad, and retained 
that position until the consolidation of the road with the Lake 
Shore, when he was made Superintendent of Motive Power of 
the consolidated road. He remained in that office until 1884, 
when he retired on account of failing health, and since that 
time has lived in Washington. Mr. Sedgley was an active 





member of the Master Mechanics’ Association, and did much 
to forward its interests ; he was for some time Vice-President 
of the Association. 





CapTrain GeorceE C. Dickinson died at his residence in Cob- 
ham, Albemarle Co., Va., January 24, of pneumonia, after a 
short illness. He was 60 years of age, and was born in New 
York City, but at an early age removed to Virginia. He re- 
ceived a careful training as a mining and civil engineer, and 
was employed on a number of Southern railroads, serving sev- 
eral years on the Chesapeake & Ohio and also for four years 
on the Baltimore & Ohio, At the breaking out of the War he 
entered the Confederate Army as Captain of Engineers, and 
served in the Engineer Corps throughout the War. Since 1865 he 
had been engaged on railroad surveys in Virginia, and was also 
for severa) years connected with the Hudson Suspension 
Bridge & New England Railroad Company, and was Engineer 
in charge of all the preliminary work done on that company’s 
proposed bridge near Peekski)l and Fort Montgomery. For 
two years past he had been engaged in the service of a line in- 
tended to develop the coal-mines of the upper Shenandoah Val- 
ley and of Albemarle County. Captain Dickinson was a mem- 
ber for a number of years of the American Society of Civil En- 
gineers. He wasan engineer of ability, and was highly esteemed 
by his friends. 





Dr. THOMAS STERRY Hunt, the famous geologist, died in 
New York, February 12, of disease of the heart. He was born 
in Norwich, Conn., in 1826, of anold New England family. In 
1845 he studied chemistry and mineralogy under Professor Ben- 
jamin Silliman, Sr., at Yale College. Two years later he was 
appointed Chemist and Mineralogist to the Geological Survey 
of Canada, a position which he held for more than 25 years. 
He was the first person to make a systematic attempt to sub- 
divide and classify geologically the stratiform crystalline rocks. 
His contributions to scientific literature were numerous. In 
1887 he published ‘‘ A New Basis for Chemistry,” which was 
translated into French. Among his other important volumes 
were ‘* Azoic Rocks,” ‘‘ Chemical and Geological Essays,”’ 
“Mineral Physiology and Physiography,” and ‘‘ Systematic 
Mineralogy.’’ He was one of the organizers of the International 
Geological Congress, and was a vice-president of the congresses 
of Paris, 1878 ; Bologna, 1881 and London, 1888. In connec- 
tion with the great industrial exhibitions Dr. Hunt was a mem- 
ber of the international juries at Paris, in 1855 and 1867, and 
at the Centennial, Exhibition in 1876. For the past three years 
his health had been very poor. He wasa member of numerous 
scientific societies both in this country and Europe. 





EDWARD M. REED died in New Haven, Conn., February 13, 
aged 70 years. He was born in Lancaster County, Pa., and 
had been arailroad man for nearly 50 years, having begun work 
as a locomotive engineer on the Baltimore & Ohio in 1843. He 
had already learned the machinist’s trade and a year or two later 
was Master Mechanic of the Philadelphia & Reading shop at 
Port Richmond. In 1846 he went to Cuba to take charge of a 
railroad there, but two years later returned to this country and 
was made Master Mechanic of the old Hartford & New Haven 
Railroad. In 1853 he was made Superintendent and remained 
in charge of the road until it was consolidated with the New 
York & New Haven, when he was appointed General Superin- 
tendent of the consolidated line. In 1874 he was chosen Vice- 
President, and has since been the chief executive officer of the 
company. . 

Mr. Reed was a vigorous and active officer, a hard worker 
and thoroughly acquainted with the business of his road down 
to the smallest details. He was especially well posted in the 
mechanical department, as might be expected from his early 
training, and was inclined to be rather conservative in his views. 
He was completely identified with the New Haven road, and 
his individuality was strongly impressed upon its management. 


» 


PROCEEDINGS OF SOCIETIES. 





Northwest Railroad Club.—At the regular meeting, in St. 
Paul, December 22, Mr. J. O. Pattee described some experi- 
ments made by him to determine the cause of steel sheets break- 
ing when being flanged. These, he thought, proved the sus- 
ceptibility of steel to injury when worked at a blue heat. 

The subject of cracks in fire-box sheets was discussed at some 
length by Messrs. Lewis, McIntosh and others. 





Southern Society of Civil Engineers.—At the annual 
meeting in Jacksonville, Fla., January 19, the Committee. on 
Legislation presented an outline of a bill for the appointment 
of State engineers, 
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Papers were read on Railroad Location, by M. J. Lynch, and 
on Highways, by J. E. Bozeman. 

The officers elected were: President, J. E. Bozeman, Selma, 
Ala. ; Secretary J. deB. Kops, Savannah, Ga. 





Ohio Society of Civil Engineers.—At the annual meeting 
in Columbus, O , January I9, a committee was appointed to 
report on a plan for employing a secretary to devote his entire 
time to the work of the Society and to collecting a library. 

A draft of a bill for licensing surveyors was presented, dis- 
cussed and finally brought into shape, and a committee was ap- 
pointed to bring it before the Legislature. 

Professor A. A. Graham read a paper on the western bounda- 
ries of the State. 

Owing to the shortness of the time, a number of papers were 
read by title only. 

The following officers were elected: President, C. H. Bur- 
gess, Cleveland ; Vice-President, L. W. Matthewson, Cincin- 
nati ; Secretary and Treasurer, C. A. Judson, Sandusky. 





Franklin Institute.—At the annual meeting in Philadelphia, 
January 20, the following elections were announced : Presi- 
dent, Joseph M. Wilson ; Vice-President, Edward Longstreth ; 
Secretary, Dr. William H. Wahl ; Treasurer, Samuel Sartain ; 
Auditor, W. A. Cheyney ; Managers, John E. Codman, George 
V. Cresson, Edwin J. Houston, Enoch Lewis, John Lucas, S. P. 
Sadiler, W. H. Thorne, John C. Trautwine, Jr. ; Committee 
on Science and the Arts, L. L. Cheney, Arthur Church, C. M. 
Cresson, James Christie, D. E. Crosby, J. M. Emanuel, J. L. 
Gill, Jr., J. F. Haskins, Carl Hering, S. R. Marshall, William 
McDevitt, C. E. Ronaldson, Samuel Sartain, T. C. Smith and 
S. L. Wiegand. 





Engineers’ Society of Western Pennsylvania.—The 
twelfth annual meeting of this Society was held in its rooms 
in Pittsburgh on January 19, Mr. T. P. Roberts, the President, 
in the chair. The Secretary's report showed a membership of 
370. The following papers had been read during the year: 
Stow Combustion Construction of Buildings, by H. B. Chess ; 
Bridge Designs, by H. L. Lewis ; Steam Economy in Rolling 
Mill Engine Practice, by D. Ashworth ; Hydraulic Cements, 
by A. E. Hunt; Bridge Details, by E. Swenson. 

The following officers were elected for the ensuing year: 
President, Alfred E. Hunt ; Vice-Presidents, one year, Phineas 
Barnes ; two years, Charles Davis ; Directors, Robert Munroe, 
G. W. G. Ferris ; Secretary, R. N. Clark ; Treasurer, A, E. Frost. 





THE annual banquet was given at the Duquesne Club, in 
Pittsburgh, on January 28, and 103 members and guests were 
present. A number of addresses were made, and the occasion 
was a very enjoyable one. 

The menu cards for the banquet were printed on double sheets 
of aluminum 0.oo1 in. thick ; these sheets were rolled by the 
Pittsburgh Reduction Company especially for this purpose. 

American Society of Civil Engineers.—At the regular 
meeting, February 3, the deaths of three members—E. P. Butts, 
George C. Dickinson and A. O. Wilson—were announced. 

A paper by F. A. Calkins on Brick Manufacture and Brick 
Pavements was read and discussed. 

The following elections were announced : 

Members : J. R. Carter, Lincoln, Ala. ; Knud S. Riser, Clin- 
ton, Ia. ; A. W. Robinson, Bucyrus, O.; W. H. G. Temple, 
Providence, R. I. ; Anthony Victorin, Watervliet Arsenal, 
West Troy, N. Y.; J. Wainwright, Pittsburgh, Pas; John C, 
Wait, Cambridge, Mass. ; Charles A. Hague, New York. 

Associate Members: Samuel E. Barney, Jr., New Haven, 
Conn. ; Allan D. Conover, Madison, Wis. ; William B. Ewing, 
Charles A. Hasbrouck, Chicago, Ill. ; George A. Kyle, Olym- 
pia, Wash. ; Paul Voorhees, Buffalo, N. Y. ; Edward H. Con- 
nor, New York. 





American Association of Inventors and Manufacturers.— 
The second annual meeting—the first one after the organization 
—was held in Washington, January 19. A number of addresses 
were made, and committees were appointed to arouse interest 
among manufacturers and inventors and to secure contributions 
for the funds of the Society. The old standing committees 
were continued for another year. Dr, R. J. Gatling was re- 
elected President, and Mr. George C. Maynard was chosen 
Secretary and Treasurer. 





Western Society of Engineers.—At the regular meeting, in 
Chicago, February 3, it was announced that Mr. Isham Ran- 
dolph was elected President. 

The Committee on the Railroad Problem in Chicago asked 
more time to complete its report. A minority report ftom the 





Committee on Highway Bridge Legislation was presented and 
discussed at some length. 

A communication from Commissioner of Public Works 
Aldrich, of Chicago, asking the Society to appoint three of its 
members to examine into the work on the new water-works tun- 
nel and report the facts in the case, called out a Jong and some- 
what sharp discussion. Finally a resolution was adopted reter- 
ring the matter to the Board of Directors, with instructions to 
present the names of ten competent engineers to the Commis- 
sioners as fitted to do the work proposed. 





Central Railroad Club.—At the annual meeting, in Buffalo, 
January 27, several amendments to the Rules of Interchange 
were presented and discussed, and a proposed new standard 
wheel-gauge was presented. 

Mr. P. H. Griffin read an interesting paper on Car Wheels 
and Brake Service, showing the injury done to wheels by im- 
proper use of brakes. 

The following officers were elected: President, Eugene 
Chamberlain ; Vice-President, T. B. Griffith ; Secretary and 
Treasurer, S. W. Spear. 





New York Railroad Club.—At the regular meeting, Feb- 
ruary 18, there was a large attendance. The first part of the 
session was given up to a discussion on amendments proposed 
to the Rules of Interchange. 

The subject of Counterbalancing Locomotives was then 
brought up, and an interesting discussion followed, in which a 
number of members took part. 





Engineers’ Society of Western Pennsylvania.— At the 
regular meeting in Piusburgh, February 16, Mr. William Met- 
calf read a long and interesting paper on Smoke. This was 
followed by a general discussion, in which Messrs. H. K. 
Porter, Koch, Dr. Sutton and others took part. 





Northwest Railroad Club.—At the regular meeting, on Feb- 
ruary 2, several papers on Car Roofs were presented, describing 
d:fferent patterns of roofs. Some interesting statements of ex- 
perience were made. 





American Institute of Mining Engineers.—The annual 
meeting was held in Baltimore, beginning February 16. At the 
first session the President, Mr. John Birkenbine, delivered the 
annual address, 

Meetings for reading of papers and discussions were held on 
February 17, and the concluding business session on February 
20. On February 18 the members went to Annapolis, and in 
the evening the annual dinner was given. February 19 and the 
morning of February 20 were given up to excursions to various 
points of interest in the vicinity of Baltimore. 

A large number of interesting papers were presented at this 
meeting. 
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NOTES AND NEWS. 





New Sound Steamers.—The accompanying illustration, 
from the Seaboard, shows the new steamer Maine, one of two 
which the Harlan & Hollingsworth Company at Wilmington, 
Del., is building for the Providence & Stonington Steamship 
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THE NEW SOUND STEAMER “MAINE.” 


Company, for service on Long Island Sound. The boats will 
be very handsomely fitted up for passengers and will also have 
large freight carrying capacity. 

The Maine is 310 ft. long over all; 302 ft. 7 in. on water- 
line ; beam, molded, 44 ft. ; width over guards, 60 ft. ; draft, 
12 ft.6in. The main saloon will be 243 ft. long. and the din- 
ing-room will be on the upper deck, instead of below, as in 
most of the Sound boats. The boat will be lighted by elec- 
tricity throughout. 

The boat has a single screw, four-bladed and 13 ft. 6 in. in 
diameter. This screw is driven by a vertical, inverted triple- 
expansion engine, with high-pressure cylinder 28 in., interme- 
diate 45 in. and two low-pressure cylinders each 51 in. in 
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diameter, all being 42 in. stroke. There are four boilers of the 
Scotch type, each 13 ft. 6 in. in diameter and 11 ft. 6 in. long, 
each having three corrugated furnaces ; they will work at 160 
Ibs. pressure, and the fire-room is arranged for forced draft. 

The second boat is named Vew Hampshire, and isa duplicate 
of the Aaine in all respects. 


Recent Progress in Car Construction.—In a paper recently 
read before the Western Railroad Club, Mr. D. L. Barnes de- 








A FRENCH FAST PASSENGER BOAT. 


scribes the most notable changes in car construction and design, 
and notes the great difference in strength and carrying capacity 
between our present cars and those of a few years ago. The 
present tendency is to substitute steel and iron for wood, but 
Mr. Barnes does not believe that an all-steel car will be gen- 
erally adopted, although he gives plansof such acar. The steel 
under-frame with wooden floor and siding is best suited to the 
needs of our railroads. With the adoption of this plan there 
will be a material change in the methods required for repairs. 
The steel frame is practically indestructible, and there is no 
limit yet put to its durability where it has been used abroad. 

In wooden cars the p:per notes many improvements which 
have been made in methods of framing, trussing and bracing, 
in draw-gear and other poinis. The flat center-plate is now 
very generally used, and the use of oil on the center-plate is 
growing’ more general. Pressed 
steel and malleable iron are gradu- 
ally replacing cast-iron for many 
parts of cars. 

The rigid truck is now much more 
in favor than a few years ago, and 
many roads which for a time used 
the swing-bolster truck are retuyn- 
ing to the rigid type. The use of 
iron and steel brake-beams is also 
growing more general. 

The paper was illustrated by a 
number of drawings, including plans 
of the Lamont steel car, one of the 
latest of this class designed. 


A New Upright Boiler.—The 
accompanying sketch shows a new 
form of vertical boiler, recently pat- 
ented in England by W. Kirkaldy, 
of London. Itis an upright return 
flue boiler. The products of com- 
bustion pass from the domed fire- 
box & by lateral flues B' to the ex- 
ternal chamber Z, from which they 
reach the smoke-box / by the tranverse smoke-tubes C. The 
flat tube-plates D are secured tangentially to the cylindrical 
shell A, and, along with the smoke-tubes C, may be taken away 
bodily by the removal of the central shell section. 





KIRKALDY’S UPRIGHT 
BOILER. 


Road Improvement in Illinois.—Much work is being done 
in a quiet way for the improvement of country roads in the 
State of Illinois. It is true that the wheelmen are at the bottom 
of it, but it is also true that the farmers of this State have be- 
come interested, and the promoters in Chicago are quite hope- 
ful of success. 

It is proposed to ask the Legislature to establish a board of 
road commissioners, who will be more than mere names, and 
who will take an active interest in their work. This board 
should have the power of making special assessments on 
counties and using the money to repair the roads of that 
county, or, if necessary, to build new roads when the county has, 








for the most part, only dirt roads within its boundaries. 
Through the missionary work of the wheelmen the farmers of 
IHinois are beginning to find out that an investment of $1 in 
good roads saves the waste of $3 involved in the possession of 
highways no better than the average country road of this State. 
--Chicago Post. 


A French Passenger Steamer.— The illustration herewith, 
from Ze Yacht, shows the packet boat Za Seine, built by the 
Société des Forges et Chantiers de la 
Mediterranée for the line between Di- 
eppe and Newhaven, across the English 
Channel. 

La Seine is of steel, and is 262.4 ft. 
long, 29.5 ft. beam, 15.1 ft. deep and 
has a mean draft of 8.9 ft. There are 
two four-bladed screws, each g ft. in di- 
ameter ; each is driven by a vertical, in- 
verted triple-expansion engine, having 
cylinders 24.4 in., 35.8 in. and 55.1 in. 
in diameter by 25.6 in. stroke, There 
are six cylindrical boilers, built to work 
at 160 lbs. pressure ; forced draft can 
be used. 

On the trial trip the voyage across 
the Channel and return was made at 
an average speed of 20.9 knots an 
hour. With forced draft and with the 
engines making 206 revolutions a min- 
ute, a speed of 22 knots was reached ; 
the engines developed 4,600H.P. The 
contract required the boat to make the trip in 314 hours, but 
the actual time was 3 hours 10 minutes. 


An Old Passenger Car.--The Old Colony Railroad, of 
Massachusetts, has in its possession the body of an old pas- 
senger car built in the early days of railroading. It was mod- 
elled after the stage-coaches of those days, and carried ona 
four-wheel truck to which the draft appliances were attached. 
Mr. John Lightner, for many years Master Car-Builder of the 
Boston & Providence Railroad, who dc signed and built these cars, 
is still alive. Mr. J. N. Lauder, the Superintendent of Rolling 
Stock of the Old Colony, has arranged with Mr. Lightner to 
rebuild this car for exhibition at the World's Fair. The same 
road has also some old-style inside-connected locomotives, 
one of which it will perhaps exhibit.—/Vational Car and Loco- 
motive Builder. 


An Old Heavy Rail.—In his recent report as Curator of 
the Section of Transportation of the National Museum in 
the Smithsonian Institution, Mr. J. Elfreth Watkins writes 
as follows: ‘‘ During the year 1848 a very interesting ex- 
periment was tried by the Camden & Amboy Railroad. Ar- 
rangements were made with Cooper & Hewitt, at the Trenton 
Iron Works, to roll a 92-Ib. 
rail, 7 in. high, with a base 
4% in. wide; 1 miles of 
the Camden & Amboy road 
were laid with this rail the 
following year. The Engi- 
neer of that company believ- 
ed that he had at last solved 
the problem of track con- 
struction, inasmuch as this rail 
gave an admirable opportunity 
forastrong foint. By experi- 
ence it was found that this rail 
was too rigid, and produced so 
much concussion by the train 
that the ends soon hammered 
out, and where the ballast- 
ing was imperfect great dam- 
age was caused to the roll- 
ing stock; consequently the 
rail was soon after taken up. 
Much of this old rail found its 
way to the cities, where it was 
bought by architects and con- 
tractors for building purposes. 
Among other places many of 
these rails were used for beams in the United States Mint in 
Philadelphia. The fact that this rail was rolled successfully 
resulted in the introduction of the ‘1’ beam for architectural 
purposes, Cooper & Hewitt having done a large business at the 
New Jersey Iron Works, at Trenton, in this line ever since that 
time. Fig. 47 (given herewith) is drawn froma section of this 
rail in the collection. It was laid between Bordentown and 
Burlington in 1849.” 
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Fic. 47.—92-LB. RAIL,' LAID IN 
1849. 








